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Industrial  Arts:  A  Focus  on  Society's  Need 

Robert  S.  Swanson 


We  are  just  at  ttie  beginning  of  our  nation's  bicentennial  celebration*  The  theme  of 
this  convention  is  a  bicaniennial  theme,  exhorting  ui  to  look  at  where  we  have  been  and 

'  whera  wa  mi^t  g©»  Besides  providing  an  opportunity  to  review  200  years  of  progress  in 
thii  country  and  100  years  of  progress  in  industrial  arte,  this  anniversary  year  of  our 
coimtry  provides  an  opportunity  to  reflect  on  the  individuals  who  contributed  to  that 
progress.  One  of  those  individuals  was  Benjainin  Franklin.  To  industrial  arts  educators 
he  should  be  a  hero.  Ac  clmes  it  seems  we  have  neglected  the  importance  of  inventions 
and  taventers  on  the  development  of  American  culture.  The  plow,  the  reaper,  the  cotton 
gin,  die  iteamboati  diatelegraphandUter  the  combustion  engine,  the  airplanei  computers, 
and  rocketry  were  inventions  iat  merit  our  attention.  Some  people  cite  the  mass  produc- 
tten  of  auiomobiles  in  19^14  by  Henry  Ford  as  the  real  American  Revolution, 

hm  of  the  first  American  geniuses  devoted  to  mechanical  pursuits  was  Benjamin 

.  Frsnkiin*  He  was  an  inventor,  craftsman  and  scientist.  Hie  printing  business  provided 
him  with  the  financial  opportunity  to  sharpen  his  skills  as  a  writer,  diplomat  and  philoso- 
pher. From  his  hunrible  beginnings  as  a  printer *s  apprentice,  he  went  on  to  make  world 
famous  dlaeoveries  in  electricity;  he  invented  the  lightning  rod,  developed  his  owii  print- 
ing press,  made  significant  contributions  reiating  to  heat  that  led  to  the  davelopmant  of 
the  Franklin  stove  (which  is  reappearing  today),  invented  an  electrostatic  generator  and 
laid  out  practical  plans  for  pavingandlighilng  streets*  He  found  time  to  organize  the  first 
fire  ecations  and  libraries  as  well  as  starting  a  hospital,  an  insurance  company  and  a 
coUege*  now  the  University  of  Pennsylvania, 

Ben  Franklin  was  a  man  interested  in  technical  as  well  as  social  progress,  and  he 
was  ©ne  of  our  most  prolific  givers  of  good  advice.  Franklin  suggested  that  if  we  do  not 
know  iomething,  we  should  admit  it.  He  usually  learned  something,  he  said,  after  he 
actoowledged  his  own  l^orance.  To  paraphrase  Franklin:  Those  who  think  they  know 
everything  and  undertake  to  explain  everything,  often  remain  ignorant  of  the  many  things 
others  could  teach  them. 

This  has  come  to  be  a  prestigious  convention,  a  high  point  in  our  annual  professional 
aetlvltiai*  It  ii  not  a  place  where  anyone  will  attempt  to  explain  everything,  but  it  is  a 
place  where  matiy  will  teach  something.    Let  me  hope  to  be  among  them    the  teachers 

of  somathing*  ,  .  ^  ^      u      ^  x 

Industrial  arts  must  consider  its  place  in  an  environment  which  has  changea  m  tne 
^past  decade.  Undoubtedly,  there  are  teachers,  courses,  and  whole  curricula  which  operate 

as  Oiou^  no  change  had  taken  place,  and  there  are  those  who  think  the  changes  are  only 
.  temporary  and  that  we  are  In  the  process  of  returning  to  the  good  old  days.  Some  yearn 

for  a  ''return  to  baiics,"  but  there  Is  no  agreement  on  what  the  basics  are. 
^        What  factors  In  this  environment  are  of  concern  to  us  In  industrial  arts?  Certainly 

tfiere  are  many,  but  let  me  comment  on  threei  Accelerating  technological  advance,  in- 
J  creaiing  social  problems,  and  reappraising  many  personal  values, 

^  Accelerating  technological  advances  are  all  around  us.  There  are  mechanical  spare 
V  parti  for  the  human  body,  homes  using  solar  energy,  biomedical  monitoring  systems, 
?  .iDitant  and  frozen  foods,  sjmtiietlc  fabrics  and  teaching  machines* 

I  i  Technologlc^ly  we  are  looking  ahead  to  developments  that  include  ocean  farming, 
:  perspnal  portable  telephones,  three-dimensional  television  in  our  llvingrooms,  a  perma- 
?"hant  base  on' the  moon  and  robots  that  perform  household  chores* 

In  tiie  printing  industry,  type  is  now  set  through  optical  scanners;  pages  are  edited 
;\;  at  video  display  terminals^  and  laser  beams  are  used  to  separate  colored  photographs, 
^;  The  Industry  Is  printing  on  new  papers  made  from  synthetic  fibers.  In  a  sense,  printing 
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has  moved  from  a  primary  emphasis  on  the  mechanical  to  an  emphasis  on  chemistry, 
alectronics  and  physics. 

Microminiaturization  has  revolutionized  the  field  of  electronics.  With  the  help  of 
integrated  circuits,  wo  now  use  hand- held  calculator.^  and  miniature  cameras.  We  have 
created  smaller  and  more  reliable  radio  and  television  sets.  Microelectronics  have  found 
their  way  into  today's  automobile  and  will  be  used  to  monitor  fuel  and  emissions. 

Miniaturized  electronic  circuitry  will  helpeliminateSmLlesof  wiring  in  automobiles. 
Less  costly  doodada  that  include  svindow  wipers  that  react  to  the  moisture  in  the  air, 
automatic  light  dimmers,  and  seat  and  window  controls  will  be  affordable. 

New  materials  are  being  discovered,  ;md  we  are  learning  to  work  with  them^  We 
find  that  they  have  greater  chemical  stability,  have  better  moldabllity  and  are  high  in 
temparature  resiitance. 

In  line  with  developing  mnterials,  our  university  has  introduced  courses  in  industrial 
ceramlcfe.  it  certainly  is  not  a  nesv  ni ate  rial,  but  it  is  becoming  more  important  all  the 
time.  For  example,  parts  made  from  ceramics  are  used  in  gas  turbines.  Ceramic  parts 
subscituted  for  metal  parts  operate  at  higher  temperatures,  thus  enabling  us  to  gain 
greater  efficiency  in  fuel  combustion* 

Wood  preservatives  have  opened  up  new  developments  in  the  home  building  industry. 
Homes  can  now  be  constructed  with  svood  foundations,  i  hey  are  cheaper,  take  one* sixth 
the  time  to  construct,  and  can  be  erected  in  any  weather. 

Numerically  controlled  machines  are  moving  parts  down  assembly  lines,  picking 
them  upj  placing  them  on  circuit  boards  and  soldering  terminals.  General  Motors  is 
using  numerically  controlled  machines  to  assemble  automobile  engines. 

Biological  and  medical  breakthroughs  that  have  been  forecast  will  test  our  religious 
and  moral  values  severely.  We  are  told  there  will  be  laboratory  creation  of  new  types 
of  life  forms,  hibernation  of  people,  chemical  control  of  the  aging  process  and  new  bo- 
havlor  manipulation  techniquts. 

These  are  just  a  few  of  the  projected  developments,  a  mere  sprinkling  of  the  fore- 
casts.   In  light  of  them,  widely  accepted  values  must  be  weighed  and  reexamined  daily* 

We  are  now  in  a  period  of  transition.  We  are  puzzled  by  the  meaning  of  or  disagree 
on  the  value  of  such  Loncepfs  as  privacy,  freedom,  patriotism,  hard  work,  loyalty  and 
family. 

For  months  our  society  witnessed  a  national  drama,  a  national  moral  struggle,  if 
you  will,  revolving  around  a  court  case  in  Morris  town,  N.J,  Medical  technological  prog- 
resi  of  recent  years  was  questioned  there— held  up  before  the  nation  for  examination. 
The  court  had  been  asked  to  decide  whether  a  21 -year-old  svoman  should  be  permitted  to 
live  or  die  —  whether  she  could  be  removed  from  the  life  support  systems  that  maintain 
her.  Is  it  morally  right  to  maintain  life  indefinitely  through  artificial  means?  The  inci- 
dent is  a  sign  of  the  times.  Just  one  more  piece  in  our  changing  mosaic. 

The  events  of  our  time  have  forced  us  to  search  out  the  answers  through  a  somewhat 
painful  self-eKamLnation  process.  Vietnam,  for  instance,  forced  us  to  ask  ourselves 
whether  we  are  infallible  as  a  nation,  even  more  painful,  whether  we  are  a  violent  nation* 
Are  we  rich  industrially,  but  impoverished  when  if  comes  to  important  social  concerns? 
Are  we  ready  to  agree  that  progresSj  for  its  osvn  sake  or  for  economic  gain,  may  no 
longer  be  totally  acceptable?  There  are  many  who  are  questioning  the  profit  motive.  Can 
business  actions  which  impinge  on  the  public  interest  be  justified? 

Recently  one  of  the  world's  great  historians,  Arnold  Toynbeej  died.  He  gained  hii 
eminent  reputation  by  describing  the  rise  and  fall,  of  civilizations.  His  idea  was  that 
civilizations  rise,  develop  and  decay,  usually  because  they  make  wrong  responses  to 
challenges  facing  them*  Upheaval  follows  and  then  the  patterns  begin  again.  Home  roge^ 
then  felL  Not  too  long  ago  Spain  was  the  ricliest  and  most  powerful  nation  on  earth.  After 
that,  France  and  i^.ngland  were  richest  and  most  powerful.  Historically  we  know  that 
Syria,  Egypt  and  Greece  were  once  the  brightest  stars  in  the  world*s  lineup  of  countries, 

A  British  writer  and  prominent  social  thinker  has  helped  put  the  events  of  our  time 
In  parspective,  C,  P.  Snow  said-  "During  all  human  history  until  this  century,  the  rata 
of  social  change  has  been  very  slow.  So  slosv,  that  it  could  pass  unnoticed  in  one  per- 
son's lifetime.  That  is  no  longer  so.  The  rate  of  change  has  increased  so  much  that  our 
imagination  can't  keep  up," 

In  the  book,  Redegignlng  the  Future,  we  are  warned  that  because  of  an  increased 
rate  of  technologicai  change,  social  environmental  crises  are  generated  and  come  to  a 
head  more  rapidly  today  than  in  any  previous  time,  so  quicker  responses  are  required, 
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The  bustog  crisis  in  Boston  reminds  us  that  this  country  has  be?en  arguing  school 
''ui^^atlon,  busing  and  related  questione  for  more  than  20  years.  The  decision  goes  all 
i^a  way  back  to  1954  in  Brown  vs,  the  Board  of  Education.  Certainly  th^Supreme  Court 
f  iit  that  time  expected  that  diia  country  would  begin  solving  the  question  of  integrated 
fm^^dokm  immadlately  followln|  ttia  decision*  Failure  to  respond  quickly  to  such  social 
^lssues>  ©r  toe  lack  of  any  kind  of  response  at  alii  causes  disruptive  protests,  dlscontenc, 
%li©nattOT  or  c  vU  disobedience.  Repressive  measures  are  often  society's  response  to 
t^M  disrupttons.  Repression  stimulates  additional  protests  and  disruptions.  We  have 
"  ereated  a  cycles  Protest,  repression,  protest.  The  cycle  either  intensifies  or  leads  to 
i  to^fterence.  Both  outcomes  are  damaging. 

As  educatori,  we  must  make  certain  that  our  traditional  programs,  attitudes  and 
^  approaehea  come  to  grips  with  the  challenges  a  technological  age  produces.  Our  subject 
Imattsr  is  closely  tied  m  industry.  We  are  all  aware  of  the  elements  of  direct  cost  re- 
flated to  technological  change,  Deslpi,  engineering,  labor,  raw  materials,  plant,  equipment, 
!i packaging,  marketing  and  distribution  are  the  direct  costs.  One  of  our  challenges  is  to 
jttake  cartain  our  sfiadents  are  equally  aware  of  the  indirect  costs  ^  waste  dumped  into 
r^ti^eri,  smoke  pollution,  dislocation  of  workers,  radioactivity  —  in  other  words,  the  nega- 
tive ttoccs  of  technology. 

We  must  know  and  understand  the  total  cost  of  progress.  We  are  leaming*  In  1971 
i  :Cangresi  decided  It  did  not  want  to  finance  the  development  of  a  supersonic  transport, 
SThat  decision,  some  maintain,  cost  this  national  financially  and  caused  it  to  lose  air 
^leadership.     Some  congressmen  decided,  however,  intercontinental  transportation  at 

•  speeds  of  1,800  miles  per  hour  was  not  wortii  the  serious  risk  of  noise  pollution  caused 
^  by  sonic  boomi.  Odiers  were  deeply  concerned  thai  emissions  from  the  aircraft  weakened 

earl's  ozone  shield.    It  seemed  possible  that  high  speeds  at  out-of-sight  altitudes 
:  eould  drastically  upset  die  whole  planet *s  ecological  balance  and  force  each  of  us  to  pay 
fte  cost  of  a  fast  trip  from  New  York  to  London  whether  we  were  aboard  die  SST  or  not* 
-  From  the  news  reports  of  recent  weeks,  we  still  may, 

s      \niere  is  another  environment  In  which  we  find  ourselves  ^  the  educational  environ- 
'ment.  There  have  always  been  changes  in  the  total  educational  scene,  but  the  i960's  was 
decade  of  curriculum  reform.  It  started  officially  in  physics,  precipitated  by  Sputnik, 
'  A  ^up  of  physicists  at  MIT,  led  by  Zacharias,  developed  a  curriculum  based  on  under- 
i  mtm&Tig  concepts  of  physics  dirough  appropriate  experiments*  It  came  to  be  called  PSSC 

•  physics  (Physical  Science  Study  Committee),  Practically  all  other  fields  followed  suit 
I  duriiig  tiie  next  10  years, 

Indu'itrial  arts,  too,  was  active.  Over  20  curriculum  projects,  large  and  small,  came 
for  A,  Major  ftjnded  projects  were  Stout*s  American  Industry  and  Ohio  State's  Industrial 
\  Arts 'curriculum  Project*  Others  were  the  Alberta  Plan,  the  Maryland  Plan,  the  Maine 
iSmm  Plan,  the  G^rgla  Plan  and  the  Richmond  plan.  There  were  the  Cluster  Concept, 
frthe  Correlated  Curriculum  Project,  the  Functions  of  Industry,  Industriologyi  and  the 
■  Orchestrated  Syitams* 

A  great  deal  of  thinking,  denting  and  coursework  were  done.  The  profession  searched 
for  new  ideas  and  many  came  forth. 

While  we  don*t  hear  as  much  about  such  projects  today,  each  has  contributed  to  new 
directions.  Several  influences  came  from  this  work  to  affect  today's  industrial  arts 
curricula. 

f'         1»  Most  ©f  fha  prejaets  presenfed  g  heed  and  bssli  for  a  bfoodar,  infegrstad  view  of  fhingi, 
rothdF  than  m  seriei  of  unre  lafed  pi  tees*  For  same  \hm  brood  sub|i£t  h  indysfry*  For  others,  if 
^  '  li  feehnologyi  For  q  few  if  1i  fhe  world  af  weffk,  Buf  oil  propoiad  m  broad  view* 
>         2»  In  keeping  wifh  fhis  idea,  m^f  dealt  wifh  coneepfi  and  fheir  undersfsnding*  There  was 
''  a  dislfe  ta  develap  sfrusfures  fa  ^ganiie  and  give  meaning  ta  fagfl^ 

3.  Moit  tried  fa  eome  up  wifh  seme  new  and  excifing  acfivities,  effen  Involving  groups  of 
ifydenH/  father  fhan  indivlduaU, 
|r-y,     4=         propoied  a  probl  em  solving  approach, 

fev  •  The  national  movement  most  recently  on  me  scene  is  career  education.  This  became 
^^prominent  In  ^e  1970*s  when  Sidney  Marland  became  commissioner  of  education.  Eco- 
pnomie  factors,  such  as  a  slowdown  in  the  Job  market,  and  social  factors,  such  as  a  desire 
§lo  see  more  responiible  citizens  who  knew  how  to  work  and  wanted  to,  made  this  a  popu- 
iilaar.  tbrust. 
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Career  education  has  the  posslblUty  of  making  a  great  impact  on  riU  of  education  but 
especially  on  induitrial  arts,  Tomanyinour  field,  this  is  our  kind  of  education.  Regard- 
less of  philosophy,  the  fWHaibility  of  inc  v'ased  support  for  our  work  han  made  this  an 
attractive  approach.  Several  resultM  inn  be  observed  already: 

U  Isme  hsye  made  a  majer  shift  je  rather  direct  voeationgl  preparation  iri  mduitfial  arts* 
2.  lame  hsye  cpneelved  eareer  «dueatien  vtry  broadly  and  viewed  induitrial  arts  ps  Q  place 

to  dgyelsp  broad  darger  cQmpetenelti. 

3*  The  dichstamy  between  gentra!  eduedtion  and  QCdupationQl  educQfion  hg|  jorg^i^  dis= 

appeared. 

The  environment  in  which  we  find  ourselves  today  is  dynamic  and  compelling.  We 
cannoc  ignore  it. 

All  conditions  and  developments  have  made  the  megsngovery  clear  to  us  ^  Industrial 
arts  can  and  must  focus  on  society*s  needs  and  problems.  This  is  both  a  responsibility 
and  an  opportunity.  It  can  open  doors  to  the  significance  of  our  field.  If  we  don't  accept 
this  chailenge,  we  will  become  very  unimportant  on  the  scene.  If  sve  do  accept  it,  we  will 
make  a  major  contribution.  Industrial  arts  teachers  can  influence  individual  students  and 
through  them,  society.  Industrial  arts  as  a  field  can  make  an  im^pact  on  society  in  general. 

As  a  profession  we  have  sought  to  provide  meaning  and  direction  to  our  work  by  stat- 
ing objectives  and  goals.  We  are  all  familiar  with  the  several  national  publications  that 
provided  objectives  for  our  profession.  Many  state  and  local  curriculum  guides  have  ex- 
tended the  national  itatements  by  listing  more  specific  goals  and  individual  courses  of 
study  have  detailed  ej^pected  outcomes  with  varying  degrees  of  specificity. 

A  study  of  the  goals  and  objectives  proposed  over  the  years  illustrates  what  we  have 
considered  important  and  what  we  feel  will  give  our  field  status  and  support.  Many  of  the 
goal  statements  have  retained  their  basic  easence  over  the  yearsj  bui  iiave  been  modified 
to  fit  changing  needs  and  conditions. 

Today  I  would  like  to  use  the  concept  of  thrust,  rather  than  goals  or  objectives.  With 
the  theme  I  have  chosen,  *' industrial  arts  must  focus  on  societal  problems,"  it  is  more 
productive  to  think  in  terms  of  thrusts  rather  than  objectives  or  goals.  Thrusts  imply 
focused  action.  They  are  directional  rather  than  specific  and  detailed. 

Let  me  pro^a^lthe  following  thrusts  for  industrial  arts.  Tsvo  of  them  have  long  been 
incorporated  in  our  field  though  they  have  been  reinterpreted  and  modified  witii  changing 
conditions.  The  third  has  not  received  much  emphasis,  but  is  extremely  important  and 
timely,  and  I  believe  it  will  add  slgnificarice  to  our  work, 

THRUST  1:  THE  STUDY  OF  INDUSTRY.  INDUSTRIAL  ARTS  CAN 
PROVIDE  A  CONTEXT  IN  WHICH  TO  UNDERSTAND  MODERN  SOCIETY 

Most  of  our  professional  publications  for  the  past  30  years  have  placed  emphasis  on 
teaching  students  about  industry.  Three  objectives^  drasvn  from,  one  state  and  two  national 
bulletins,  sound  very  similar: 

1.  To  work  with  the  elements  of  industry  to  gain  undersranding  of  hgw  they  funetio    In  pro- 
duelhg  goodi  and  servicei*  (5^  p.3) 

2.  To  develop  an  Inilght  ond  understanding  of  industry  and  Its  plaee  In  our  culture.  (4^  p. 9) 

3.  To  deyelop  in  eaeh  student  sn  Insight  and  underitariding  of  Industry  and  Its  ploee  in  vxrr 
soeltry,  (2^  p.4) 

So  much  of  our  life  is  influenced  by  the  fact  that  our  goods  and  services  are  provided 
through  the  institution  of  industry.  Industry  is  the  vehicle  through  which  our  technology 
Is  made  available  to  all  and  is  a  dominant  contributor  to  a  high  material  standard  of  living. 
We  have  come  to  accept  this.  We  accept,  even  anticipate,  that  nesv  car  models  will  come 
fortii  annually,  that  new  clothing  styles  will  be  created  periodically,  that  new  foods  will 
be  available,  that  new  television  series  will  start  each  fall.  We  need  to  understand  how 
all  this  comes  to  be. 

A  word  here  on  methodology  may  be  appropriate.  There  is  often  a  tendency  to  feel 
that  if  we  deal  with  certain  kinds  of  content,  our  teaching  will  end  up  as  lectures  on  the 
subject  with  students  just  writing  papers  and  recft ing  as  they  often  do  in  many  academic 
clasies. 
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We  often  find  reiistance  to  moving  to  certain  kinds  of  content  becauie  it  is  felt  to  be 
ilil^W  sei^oe.  Tha  method  of  indugcrial  arti  --lo  involve  students  actively  in  projects 
|;^lch  dtvelop  underatandlng  by  illuatrating  principles  and  concepts  with  real  life  activt- 
IM^  '*?  ii  irtlf  a  sound  and  exciting  approach  and  should  not  be  abandoned.  The  choice  is 
l^t  iltof  r  to  convert  to  social  science  or  to  remain  with  the  traditional  content  of  indus- 
IwkBl,  iinm.  Rather,  it  Is  a  challenge  to  develop  real,  life-like  and  interesting  student 
|»?tivlttes  which  develop  understanding  of  important  concepts, 

:  V^rk  ^rie  under  a  ipecial  project,  coordinated  with  The  Wisconsin  Guide  to  Local 
f^fcurrieuium  Improvement  in  industrial  Education  (5),  for  example,  provides  outlines  and 
iA^fl^^tfes  to  aid  In  thiiklndof  taaching,  Examplea  of  units  prepared  include:  Introduction 
Ite  ;ProductlQn  Technology^  The  Development  of  Industry,  An  Overview  of  Marketing  and 
fCftitri^tion,  Maintenance  and  Services,  What  is  Communications?  How  Industry  Uses 
rMwagement,  and  power  and  Energy, 

•  •  . .  Early  approaches  to  industrial  arts  emphasised  activity  by  the  student  and  used 
•^trad©'^typa  acrtvities  In  wood  and  metal  as  a  means  of  interpreting  industry.  The  idea  was 
.;fo  Involve  students  in  real  Industrial  activities  at  a  time  when  Industry  was  skilled  trades- 
fmm  at  work* 

The  curriculum  projects  of  the  I960's  broadened  the  approach  to  content  for  inter- 
^pretlng  industry*  The  maai  production  approach  with  each  student  performing  a  special- 
'iiied  task  gave  a  mora  realistic  view  of  Industrial  practice.  Other  approaches  included 
tttiBXiy  more  of  the  activities  of  the  manufacturing  industry:  Setting  up  and  financing  a 
-©Dnapany,  doing  market  surveys,  designing  products,  setting  them  up  for  manufacture, 
IspNeratlng  and  controlling  a  production  line,  performing  quality  control,  selling  products 
fSUftci  distributing  profiti.  Other  approaches  emphasized  research  and  development,  mate- 
^ttflli  testing,  and  product  design.  The  service  industries  have  received  leas  conaistent 
!  atteiition  from  a  broad  overview  standpoint, 

ij;  Our  fteld  has  made  considerable  strides  in  giving  students  a  comprehensive  view  of 
^faduetry  as  a  provider  of  goods  and  services  in  our  society. 

THRUST  Zi  CAREER  EDUCATION.  INDUSTRIAL  ARTS  CAN 
;;MAICE  a  major  contribution  to  career  EDUCAriON 

For  years  we  argued  the  vocational/general  education  approach  in  industrial  arts, 
il^any  definitions  of  industrial  arts  carried  the  caution  that  industrial  arts  is  not  vocational 
^^ucatioiu 

V  The  career  education  movement  provided  a  new  basis  for  Justifying  the  exploration 
Sand  development  of  various  skills  and  knowledge  that  are  related  to  the  world  of  work. 
!^fear#er  education  gives  a  broader  definition,  puts  into  context  some  objectives  we  have 
palmed  for  some  time, 

p  A^in,  quoting  from  one  state  and  two  national  bulletins,  our  curriculum  writers  have 
said  that  industrial  arts  exists  to  enable  students: 

^;         1.  To  diseoyer  and  develop  tglenti,  gpHfudeSj  inferesh  snd  pstenHallfiai  of  Individuols  far 
the  feehnieol  pursuit  and  qpplled  igiendas,  (4,  pJO) 

2*  To  explore  aeoupoMonot  oresi  as  a  boiis  for  lelaeh'ng  a  caraer  and  undarsfanding  the 
pumiiH  af  ofheri.  (5,  p.3) 
.  3-  To  discover  and  develop  student  falenfi  In  jhdgitrlQl^fedhnieal  fields,  (2,  p. 4) 

f^y  "^  Industrial  arts  can  deal  with  many  careers  rather  directly  because  the  source  of  our 
l^ntent  is  the  Indus trisU  world.  But  there  is  another  aspect,  at  least  as  important:  The 
fcjSaehlng  mtdiods  we  can  and  should  use  call  for  the  development  of  many  of  the  habits, 
ItftHitudes  and  work  modes  that  are  involved  with  all  occupations,  not  Just  industrial  pur* 
piutis.  Industrial  arts  can  thus  develop  career  habits  regardless  of  the  career  a  person 
phobses.  This  may  be  the  most  valuable  career  education  we  can  provide  for  many, 
tev-  We  hear  so  much  that  young  people  are  undecided  about  what  they  want  to  do.  As  a 
aeher,  you  can  si^lficantly  aid  swdents  to  make  some  tentative  choices.  Making  a 
^,._9fc^  gives  direction,  even  if  the  choice  is  later  modified.  The  personal  attention  you 
f^vt  to  an  individual  can  be  a  slpiif leant  force  in  his  or  her  life, 

S .  ^  This  is  an  area  where  the  efforts  of  teachers  can  have  a  direct  influence  on  studenti, 
if^ipa<^trs  stoidd  ilot  underestimate  the  impact  they  can  have  on  individual  students,  Henry 
BSl^s  said,  "A  teacher  affects  eternity.  He  can  never  tell  where  his  Influence  stopi," 


-On  the  other  hand,  the  best  possible  curriculum*  the  best  facilities,  the  latest  teaching 
teehnl^es  or  the  latest  information  in  the  field  all  suffer  in  the  hands  of  a  dull,  disinter-  i 
ested,  unimaginative  teacher.  One  becomes  aware  of  the  power  of  the  individual  teacher 
Ini  reealilng  Anne  Mansfield  Sullivan  and  her  work  with  Helen  Keller.  Helen  Keller  was 
bUndf  deaf  and  mute*  Anne  Sullivan  demonstrated  the  power  of  teaching  by  turning  dark^  - 
nesg  into  lightandsilence  intosqund.  Through  her  efforts,  Helen  Keller  became  a  national  -i 
figure,  recognized  by  world  leaders,  universities  and  governments  thousands  of  miles  1 
away  from  ^e  small  Alabama  town  where  she  was  bom,  | 
denn       Seaborg,  former  chairman  of  the  Atomic  Energy  Commission,  showed  ^ 
absolutely  no  scientific  proficiency  or  particular  interest  until  he  encountered  Dwight 
Logan  Reid,  one  of  his  high  school  teachers*  Until  meeting  Reid,  Seaborg  was  a  rypical  i 
student.  He  played  football^  mowed  la\vns  and  had  his  own  paper  route,  Reid,  an  enthusl^  ; 
astic  science  teacher,  inspired  Seaborg  to  develop  interest  in  chemistry  and  physics.  I 
From  the  small  mining  town  in  Michigan  where  he  was  bom,  Seaborg  went  on  to  super^  ? 
vise  the  3  billion  ^llar  organization  that  admin/ stered  national  laboratories*  manufac- 
tured  fissionable  materials,  developed  reactors  aid  produced  atomic  power.  In  addition  - 
he  became  a  chief  advisor  to  President  Kennedy  on  atomic  affairs.  '4 
It  is  often  said  that  broad  societal  changes  come  as  a  result  of  the  composite  impact  3 
of  individual  upon  individual,  ceacher  upon  student.  Yours  is  an  immense  power,  ^ 

THRUST  3:  TECHNOLOOIGAL  Rf SPONSlilLITY.  INDUSTRIAL  ARTS  CAN  iE  THE 
MAJOR  EDUeATIONAL  ELEMENT  TO  FOGUI  EXTENSIVE  AND  INTENSIVE 
AfTENTlON  ON  TECHNOLTCICAL/SOCIAL  PROBLEMS  AND  THEIR  SOLUTIONS 

The  first  two  thrusts  have  a  considerable  history  in  industrial  arts  and  have  developed  ^ 
from  simple  to  more  complex  ideas  as  our  society  has  become  more  complex*  I  believe  i; 
that  a  third  thrust  for  our  field  is  now  appropriate,  and  concern  for  it  constitutes  a  next  | 
step  in  the  development  of  industrial  arts.  | 

This  country  prides  itself  on  its  progressive  development  of  technoiogy  and  its  ability  t 
to  put  that  technology  to  work  in  improving  our  standard  of  living.  11 

There  is,  on  the  other  hand,  a  deepening  pessimism  concerning  the  social  role  of -i 
technology.  The  number  of  students  seeking  engineering  degrees  declined  during  the  late  l| 
1960's*  Reform  politicians  accuse  governments  of  neglect  of  the  poor  while  spending  j] 
heavily  on  technology.  Weapons  of  war  and  the  defenses  against  them,  always  heavily  ■  I 
technological,  taint  technology  itself  as  murderous, 

Transportation,  power,  extraction  and  production  technologies  are  viewed  by  the  public 
as  principal  polluters.  The  great  American  dream  of  two  cars  in  each  garage  has  become 
the  great  American  catastrophe  of  noxious  fumes  and  landscapes  clogged  with  billboards  *  i 
along  acres  of  concrete  freeways.  I 

Factories  and  power  plants  produce  clouds  of  debris  which  have. reduced  the  ov^jrall.  | 
sunlight  by  as  much  as  15  percent  and  raise  the  specter  of  atmospheric  i  n  vers  ion  r^ich-i 
could  suffocate  the  earth  in  a  poisonous  choking  blanket.  This  then  produces  the  "green-  4 
house  effect'"  in  which  the  sun's  radiation  is  locked  in,  the  heat  cannot  return  to  the  aonos^  4 
phere,  the  earth's  temperature  rises,  and  the  glaciers  melt  into  torrential  floods,  1 

Computers  are  seen  as  dehumanizing  monsters  as  they  threaten  individual  privacy 
in  large  data  banks  and  foster  large  scale  unemployment  through  industrial  aUK^matlon.  1 

However,  life  as  we  -  know  it  today  wuld  not  exist  without  the  many  technological  /3 
devices  and  systems  we  have.  It  is  important  that  we  as  a  society  understand  this  and  4 
make  wise  and  prudent  use  of  our  efforts.  Industrial  arts  is  one  subject  area,  perhaps  ^| 
the  only  one,  where  these  concepts  can  be  studied  in  depth  and  in  a  practical  way.  We  have  'I 
ail  the  resources  at  our  disposal  to  engage  in  such  a  study.  It  is  important  that  we  focus  f 
our  efforts  to  that  end.  :A 

1  am  not  proposing  a  new  curriculum  for  industrial  arts  that  would  throw  out  what  4 
is  currently  being  done.  Experience  with  problems  created  by  technology  and  attacks  on  t 
chose  problems  can  be  incorporated  into  existing  classes,  S 

A  problem  in  the  search  for  alternate  forms  of  power  can  call  for  design  and  con-  4 
struction  of  devices  for  converting  wind  into  electricity.  The  devices  can  be  simple  and  | 
tested  by  subjecting  them  to  the  l)last  of  an  electric  fan  or  extremely  sophisticated  and  ^ 
tested  in  natural  winds.  .1 

Experiments  with  electric  vehicles,  either  full-sized  or  scale  models,  can  test^ 
efficiency  against  pollution,    More  sophisticated  studies  must  investigate  the  pollution  'I 
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pSp^CTe^atlbh^of  t^^^  altctrieity  for  die  itorage  battery,  Experlmenta  with 
[sitjniay  provide  other  solutions.  Devices  for  recycling  materiaU  can  be  built 
fl^fijiSeJcp^i^nienti  In  the  use  of  materials  recycled.  Experiments  with  iolar 
^^^l^mps  call  upon  tiie  skills  and  knowledges  taught  In  many  of  our  courses. 
^itilSli:  efficiency,  conservation  and  new  sources  of  energy  are  simply  ways  of 
ierjuge  of  these  competencies^ 

■i  developed  an  idea  in  Wisconsin  that  we  hope  industTial  arts  people  in  our 
Jwlir  find  exciting  and  valuable.  We  call  It  "Technology  for  Society,"  It 
^^^'^S^al  arts  in  Wisconsin  adopting  a  '-theme  of  the  year"  each  year  and  then 
Ij^liig  jimtbr  and  senior  hi^  school  students'  learning  projects  and  competition 
iH^that  tiieme.  The  Acme  chosen  will  deal  with  an  important  current  technological 
i^m^vWbich  has  considerable  societal  impact.  For  1976-77  we  have  chosen  sources 
Si^^^-I^bi  futore  years  we  may  consldei  such  themes  aSi  Alternate  Forms  of  Trans^ 
fionjpbiai^  for  Adaptability  vs.  Design  for  Obsolescence,  Improving  the  Environ- 
^^jsi  Housing  to  Improve  Living, 

i^^taialy  it  is  uniikely  that  Junior  or  senior  high  school  siudenta  will  solve  problems 
'f^i^ji  biffled  industry  and  business,  but  the  attention  paid  to  such  problems  by  thou- 
IJbf  smdtnts  and  Aeir  teachers  can  encourage,  enhance  and  even  force  attention  by 
i^re.  At  least  a  realistic  view  of  the  needs  can  result, 

acti^dty  can  be  incorporated  in  existing  classes;  it  could  be  a  club  activity;  it 
aji  Individual  student's  outside  extracurricular  project;  it  could  be  a  whole  new 
|:_^e  possibilities  are  endless  and  can  be  adapted  to  individual  simations, 
S^]p6tot  ii  that  by  participating  in  this  program,  Wisconsin's  students  will  not  be 
pon  the.iid^ines  while  important  decisions  relating  to  technology  and  their  future  are 
side,  -  We  want  students  to  be  aware  of  the  impact  before  decisioni  are  made.  Given 
^ile^perl^ce  witii  this,  it  can  perhaps  become  a  model  for  a  national  program.  We 
a_phaya  a  stake  in  ttie  solutions  of  public  problems.  As  major  problems  rise  to  the  top  of 
^ppuUie  ag^da,  we  need  to  understand  their  implications  and  have  a  chance  to  respond, 
^fefpfeblems  are  worldwide  and  interrelated.  The  solutions  touch  upon  everyone  of  us, 
^plpurther,  1- believe  the  efforts  of  thousands  of  students  and  their  teachers  studying 
Blgrtiftcant  problem i  and  putting  their  ideas  on  display  will  place  the  value  of  our  field 
SSf&ei^  public , 


pONCLUSION 

^^'^burs  is  a  changing  society.    Many  problems  face  us  today  in  number  and  intensity 
.^vibusly  unmatchedp  We  have  claimed  that  education  is  a  major  answer  of  our  country 
imakliig  democracy  work.  Industrial  arts  is  a  relatively  recent  addition  to  the  curricu- 
dMi  but  we  have  moved  through  a  maturing  process  to  a  point  where  I  believe  we  can 
ffiakeiAe  significant  contributions  essential  to  survlvaU  It  is  up  to  you.  Let's  get  at  it. 
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ERIC 


The  Last  Three  Decades  with  the  Browns 

George  H.  Ditlow 


Thara  are  times  when  one  is  called  upon  for  such  an  occasion  as  this  to  provide 
greetings,  say  a  few  words  on  behalf  of  a  person,  or  give  some  type  of  special  speech. 
When  Rick  Boiler  heard  some  of  us  were  coming  from  Millersville  to  participate  in  this 
occasion,  he  indicated  that  it  would  be  nnost  appropriate  if  one  of  us  would  comment  about 
Dr.  and  Mrs,  Brown,  with  emphasis  upon  their  involvement  in  and  upon  the  industrial 
arti  profession  at  the  national  level. 

Ken,  before  I  start  I  am  reminded  of  a  story  at  this  point  for  which  I  would  like  to 
have  you  pay  particular  heed.  It  seems  there  were  two  old-timers  having  a  rather  heated 
discussion  in  an  old  folks  home.  One,  however,  seemed  to  be  doing  most  of  the  talking. 
This  went  on  for  several  minutes  while  the  second  man  waited  patiently  for  an  opening 
to  present  his  side  of  the  argument.  Just  when  It  appeared  the  first  man  was  about  to 
run  down  and  the  second  could  get  in  a  few  words*  the  one  who  was  talking  summed  up 
his  argument  vehemently,  then  promptly  turned  off  his  hearing  aid.  Perhaps  I  should  do 
ttiii? 

Upon  accepting  this  task,  1  sensed  a  dichotomy  immediately.  How  could  anyone  who 
knows  anything  about  what  these  two  people  have  done  throughout  the  years  ever  present 
even  a  resume  of  these  activities  in  a  brief  time  interval? 

How.  could  one  possibly  relate  the  problems  inherent  in  the  transfer  of  responsibilities  ^ 
of  the  position  as  Executive  Secretary  of  the  American  Industrial  Arts  Association  into 
the-  hands  of  Dr.  Brown?    This  all  happened  before  I  ever  met  him,  1  am  sure  of  one 
thing;  whoever  made  the  decision  to  have  Ken  take  on  these  duties  must  have  known  him  ' 
very  well.    What  talents  had  they  in  mind  for  such  a  person?  Kindness  and  a  keen  sense  / 
of  humor,  taiowledge  about  the  profession  and  abiliiy  to  keep  things  on  an  even  keel,  ; 
Willing  to  work  with  others  without  wages  and  carry  through  the  wishes  of  the  executive 
board.    Backbone  strong  enough  to  carry  a  back-breaking  Job,  backsiopped  by  a  capable  i 
bride  who  could  provide  enough  -back -talk  and  who  could  badger  him  and  keep  him  from  ^ 
becoming  too  backward,  ball  him  out  of  trouble  without  too  much  ballyhoo,  1 

You  see,  I  could  go  on  and  on,  but  this  shoul'^  be  sufficient  to  portray  the  thoughts 
of  those  iUuitrious  leaders  who  25  or  more  years  a^  were  looking  for  someone  with  the  i 
Ki  W,  Brown  background  and  selected  K.  W.  Brown  for  the  Job,  He  was  a  natural.  Some-  | 
one  once  said,  "The  physical  stature  of  a  man  is  not  as  important  as  what  he  is  made  of  _I 
inside,"  The  executive  board  at  ^at  time  chose  a  man  who  had  his  feet  on  the  ground  and 
knew  where  the  industrial  arts  profession  should  he  headed.  Therefere,  upon  completion  | 
of  the  selection  process.  Ken  was  provided  with  a  shoe  box  which  contained. the  entire  .1 
records  of  the  American  Industrial  Arts  Association.  I  am  sure  both  Ken  and  Margaret  | 
can  relate  many  more  details  about  these  first  days  and  their  apprehension  about  pursuing  .1 
the  tasks  ahead,  .| 

How  can  I  begin  to  tell  you  atout  the  growth  of  the  industrial  arts  profession  through  i| 
the  efforts  of  such  men  as  Ken  Brown  and  those  wtom  he  worked  with  during  the  past  | 
25  years?  My  first  personal  acquaintance  with  Ken  and  Margaret  was  in  1955  in  Atlantic  ,  | 
City.  At  once,  the  image  presented  at  the  registration  desk  by  ^is  couple  as  they  greeted  3 
members  and  guests  was  inspiring,  both  personally  and  professionally.  1 

By  1958  1  had  attended  three  national  conferences  of  the  American  Industrial  Arts  ^| 
Association  and  learned  upon  returning  from  Boston  that  Ely  Van  Hart  was  planning  to  '-^ 
retire  from  the  position  as  Conference  Director  for  American  Industrial  Arts  Association,  -f 
At  this  point  1  had  my  first  and  only  reservations  as  to  the  mental  stability  and  profes- ^1 
iional  Judgment  of  Ken  Brown,  since  it  was  at  this  point  in  our  lives  that  he  was  instru-  | 
mental  in  nominating  me  to  replace  Mr,  Van  Mart.  As  I  recall,  at  this  point  Ken  and^f 
Margaret  conveniently  planned  a  weekend  visit  with  their  good  friend,  and  then  my  boss,  ^ 
Dr.  Burl  Osbum,     1  did  not  sense  any  diabolic  plot  even  when  they  invited  me  out  for  J 
dinn^  (at  the  local  college  dining  hall).    But  somehow,  by  the  time  we  had  completed  i 
lunch,  I  had  become  convinced  for  some  unknown  reason  that  1  was  the  "natural  for  die  [ 
Job,-'    1  maition  this  to  illustrate  the  type  of  man  we  honor  here  this  evening,  He  knew  \ 
what  had  to  be  done,  he  planned  well  as  to  how  it  could  be  accomplished,  then  he  convinced 
those  of  us  who  worked  with  him  that  there  was  just  no  one  else  around  who  was  capable 
of  performing  the  tasks  he  asked  us  to  assume.  One  of  his  eKpressions  1  can  remember  ^■ 


8 


if^f^  *^Thtr©  Is  nottiing  so  easy  but  Aat  it  becomes  difficult  when  you  do  It  with  re- 
rfi^l"  *  Also*  *'Experi^Ce  ii  what  you  get  when  you  are  expecting  lomething  elie»" 
^i^^atbiinpting  to  relate  to  you  the  problemi  which  arose  during  the  60 'i,  I  find  it 
leiilt  bacsust  iere  is  so  much  to  be  gaid*  Perhapi  this  can  best  be  illustrated  by  the 
^^Swiag  poem  entitled,  **The  Miracle*" 

New,  fw©  llWle  fregl  in  fh©  course  ©f  fheir  way^ 
Fell  !ntp  m  pitcher  ©f  eream  on©  daft 
And  thoygh  \hcy  ho\h  franricqlly  itruggled  qbdyt^ 
QyltB  obvlaysly,  nelfher  one  seuld  get  out, 

t'  Whereupon,  said  the  firif,  "Why  ifryggle  of  all? 

~  The  ©ream  H  too  deep  and  the  piteher  too  tqll. 

^  '  I  could  hove  leaped       if  I  had  hod  room*" 

l\nj%,  blomlng  his  fqte^  he  sank  down  fo  his  doom» 


r 
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Sut  the  second  frog  lold^  "Now^  I  mult  cw^fa^^ 
^1  I've  certclnly  got  myself  Into  o  meis. 

Things  look  mighty  bod^  but  at  lecsr,  I  can  fight/' 
And  he  begon  kicking  with  all  of  his  might; 

And  he  thrashed  and  he  struggled;  he  splashed  and  he  tore^ 
And  when  he  grew  weoiy,  he  wly  thrashed  more, 
V  Till  Q  miracle  happened,  OS  miracles  do 

^-  For  the  fellow  who  |yst  won't  gdmlt  thof  he*s  through  — 

i  -  ■  The  creon  he  was  kicking  grew  thicker  ond  thick 

^p-r:  Until  there  was  finally  no  more  need  to  kick! 

• And,  wondering  how  ajch  good  luck  come  about. 

He  crouched  on  the  bytter  he'd  mode  =  and  leaped  out  I 

Yeip  Ken  and  Margaret  faced  a  tremendous  task  when  diey  took  over,  but  they  did 
aecompligh  a  miracle.  During  ttie  60*i  it  wai  time  for  the  American  Industrial  Arte 
i^Assoclatlon  to  aiiume  its  rightful  role  and  place  wltiiln  the  structure  of  NEA  in  Washing- 
tdn.  The  shoe  box  of  fiiei  had  grown  to  such  an  eKtent  in  Buffaio  that  the  Browns  were 
farced  to  enlarge  their  home  to  provide  ipaee  for  die  function  of  the  office.  Ken  was 
insmimenttd  in  convincing  the  Executive  Board  diat  we  had  now  reached  a  itage  of  ma- 
turity where  cream  became  butter,  and  we  wlftin  the  profession  needed  to  leap  out  of  his 
■^pitcher  of  a  home*  The  American  Industrial  Arts  Assoclarton  could  now  afford  to  hire  a 
iifll-rime  profeisional  wlfli  appropriate  secretarial  staff  and  space  which  would  reflect 
die  image  of  the  growlngt  vibrant  association  of  professionals  we  had  become*  It  was 
here  that  he  urged  us  on  as  illustrated  throu^  the  words  of  Calvin  Coolidge: 

NoHiIng  in  the  world  can  take  the  place  of  persistence*  TaUnt  will  not;  nothing  is  more  csn- 
men  than  yniuccesiful  men  with  talent*  Qenlus  will  not;  ynriwarded  genius  Is  almost  a  proverb. 
Education  will  nat|  Hie  world  Is  fuW  of  educated  derelicts*  PersI Stance  and  detefmlnatlon  olone 
are  cmnlpotent.  The  sl^n  "Press  On"  has  solved,  and  will  alwayi  salve,  the  problems  of  the 
^  human  race  (prafession) » 

Fit  was  during  this  decade  of  the  60'stiiat  Ken  relinquished  the  formal  ftmctlons  as  a  mana^ 
^ger  snd  director.  Fortunate! y,  however,  tills  provided  more  time  for  him  to  devote  his 
ij#ner^t§  to  other  areas  of  leadership  wldiin  the  profession, 

v-The  Industrial  arts  facilities  and  staff  at  Buffalo,  the  many  students  and  peer  aiso- 
^ikteg  he  encouraged,  prodded  and  assisted  have  now  assumed  tiielr  role  and  positions 
fiid^n:  Ae  profesilon  and  are  carrying  on  the  philosophy,  goals  and  ambitions  as  prac- 
■  Heed  by  Ken  during  the  latter  part  of  the  60*s  and  into  the  70's, 

:>  A  totef  check  of  the  history  of  the  profeision  will  reveal  the  growth  in  American 
Industrial  Arts  Association  membership  and  attendance  at  conventions,  quality  and  quan- 
J^tyv  rf  professional  publications,  and  rapport  wltii  otiier  professioni,  industries -artd  lay 
IB^rp^SV  were  involved  witii  leadership  responsibilities  within  the  profession 

^du^f  to'  SO's  and  60 's  know  only  too  well  just  how  much  botfi  Ken  and  Margaret  gave  of 
IffilifBiriyarto^rter  tiie  ^als  and  pur^se 

Sir:-  And,  one  must  remember  that  this  was  all  accomplfshed  while  raising  a  family  and 
IBni^uing  a  full-time  Job  at  Buffalo,  After  all,  he  had  to  have  some  income;  the  Execu- 


tlve  Secretary  p@ii^on  of  the  American  Industrial  Arts  Association  had  become  the  most 
demanding^  ilme  consuming  non- paying  job  in  the  profession.  During  this  period  we  got 
to  .knew  Buffalo  ag  the  center  of  our  country,  from  a  professional  point  of  view,  l  am 
sure  we  will  always  remember  it  that  way.  You  must  all  share  our  pride  in  the  attain-  "^^ 
ment  of  such  a  position  of  esteem  among  your  peer  institutions  throughout  the  country. 

And  Ken  and  Margaret— *  I  think  we  will  remember  you  best  by  two  of  my  favorite 
passages.  The  first  is  through  the  words  of  Stephen  Crellet,  a  French- born  Quaker  who 
said,  **We  shall  pass  through  this  world  but  once*  Any  good  we  can  do,  or  any  kindness 
that  we  can  show  any  human  beingj  let  us  do  it  now  and  not  defer  it.  For  we  shall  not 
pais  this  way  again*" 

The  other,  from  an  unknown  author,  is  a  poem  entitled  "A  Piece  of  Clay'*: 

I  fssk  Q  pitca  of  pisif-iq  elay 

And  rdly  fsfhloned  if  ene  day,  |? 

And,  Qi  my  fingeri  prgised  it"  iHl!,  x 

If  msved  and  yielded  fo  my  will.  .  v' 

'   '      -  I 
I  esm€  sgdin  when  days  were  psif 

The  bif  of  slay  wsi  hard  of  Idsf; 

The  forni  1  gd^e  if.  If  if  ill  bsra^  .y^ 
Buf  I  eogid  ehonge  fhaf  femi  no  myre, 

I  fpok  d  pieet  of  living  cipy, 
And  genfly  fonnad  if  ddy  by  dayj 
And  molded  if  wifh  power  ond  arf, 
A  y^ng  bey's  ssff  dnd  yielding  htdrf. 

I  edme  sgdin  when  ytars  were  gone 
If  was  o  mon  I  looi^t^d  upen^ 
He  sflll  fhe  early  impress  wore. 
Arid  I  e^ld  change  him  never  more. 


In  conclusion,  Ken  and  Margaret,  on  behalf  of  ail  of  us,  I  feel  that  we  here  tonight  and 
those  who  could  not  be  with  us  represent  living  pieces  of  clay,  and  I  for  one  am  forever 
grateful  for  sharing  a  small  part  in  your  lives  somewhere*  May  God  bless  you  both  now 
and  always. 

Dr#  Diflow  is  Dlreefof^  Depsrfmenf  of  Indusfrlol  ArH  Iducafion,  Millersvitle  Sfafe  College^  Millersville, 


AIAA  General  Session  #2  Greetings 

Gary  Gunning 

Oh  behalf  of  the  American  Industrial  Arts  College  Student  Association,  I  would  like  I 
to  acknowledge^  welcome  and  challenge  everyone  here  at  this  Crossroads  '76  conference. 

Firsts  the  college  student  association  would  like  to  thank  the  American  Induitrlal  - 
Arti  Association  —  each  of  you  —  for  being  that  source  of  personal  contact,  dedicated 
commitment,  and  continual  support  for  students  as  an  important,  preprofessional  part 
of  the  American  Industrial  Arts  Associationi 

Second,  1  would  like  to  welcome  everyone  here  at  this  crossroads  of  the  U,S*A. 
Yes,  we  are  truly  at  the  crossroads --not  only  geographically,  but  also  historicallyi 
philosophicallyj  professionally  and  educationally. 

This  year  we  are  celebrating  200  years  of  American  ideals,  200  years  of  our  people 
standing  at  the  crossroads  of  life,  trying  to  learn  about  the  rights  of  the  Individual  in  a 
democratic  society.    We  can  be  thankful  that  our  nation  is  still  continuing  to  define  and  — ^ 
exercise  the  rights  and  freedoms  of  itn  people  in  our  modem  day  society. 


Adctottmally,  this  eantenniai  conference  of  the  American  Industrial  Arts  Association 
^^immemoi^tes  one  canturyof  the  roco^i^ed  need  for  teaching  our  people  how  to  use  and 
Mivt  in  ©uir  technoiogicai  society, 

:  Dtiring  tht  last  1100  yoars  of  industrial  arts  ediicational  exifiience,  many  noted,  en- 
^pglona^^  taltrted  and  dedicated  professionals  have  gone  out  on  one  of  those  proverbial 
Ktmfc#i.  imddled  an  uncomfortable  picket  fence  or  walfeed  that  narrow  line  to  biaie  trails 
Kiln^  i^ds  for  the  field  of  industrial  arts  education, 

^pp;  A.  '^iiiek  reviaw  and  survey  of  our  professional  publications  during  the  last  10  to  15 
pyear s  will  point  out  several  mileposts  already  identified,  labeled,  caEcgori7,od  and  prob- 
mtwi  solved.  Thme  road  markers  have  been  checked  off  with  that  embarrassing  color  of 
:  k  that  all  good  leachers  use  for  marking  papers,  projects  and  labeling  chos^  long 
Kjssiing  things  called  the  sacred  cows  of  education. 

"  How  many  of  tiiose  sacred  cows  of  industrial  arts  are  Just  barely  out  of  sight  and 
^mtnd  in  the  back  40  res  where  they  have  gotten  quite  fat  and  sassy  from  years  of  feeding 
p'pn  Inattenrton,  apadiy  and  ignorance? 

'^l  For  thoie  who  ha%iie  helped  to  do  away  with  a  sacred  cow  or  twOj  we  extend  our  tlianks 
^  'for  helping  to  make  the  roads  safer  to  travel  for  all  of  us  approaching  the  crossroads, 
I  Of  ttie  remaining  sacred  cows  and  the  new  obsracles  or  undefined  probleni  areas  that 
i  we  are  facing  for  tomorrow,  our  undivided  attention,  combined  efforts  and  logical  minds 
p  need  to  be  focused  on  the  horizon  to  set  realistic,  long  range  goais  for  our  profession* 
There  are  many  reasons  why  something  can't  be  donCj,  why  it  shouldn^t  be  or  won't  be 

done  and  why  somebody  else  shos^ld  do  it,  but  I  believe  in  the  people  gathered  here,  at 
^  this  American  Industrial  Arts  Asiociation  Co«ferencei  this  April  evening  of  1976,  here  at 

Fa  eroes  roads  «^ 

The  question  is,  can  we  get  all  together  enough  to  agree  on  who  we  are  who  have 
;  aasembled  here  at^fbe^  crossroads? 

I  Which  crossroad  or  way  wUl  we  choose  to  take  from  where  we  are,'  and  how  will 
this  choice  be  decided?  Will  the  decision  be  made  by  a  chance  flip  of  the  coin  in  some 
backroom  Executive  Board  meeting?  Or  will  an  informed  population  of  professional 
educators  and  concemed  users  of  our  technology  make  objective  analyses  and  utilize  some 
latest  type  of  computerized  compass?  Which  choices  will  head  ue  off  in  a  direction  that 
will  get  us  successfully  to  that  next  centennial  celebration  for  industrial  arts  education?. 

Once  we  have  decided  why  we  are  here  and  whfsre  we  are  headed,  how  will  we  get 
there?  WiU  our  vehicle  be  a  small  hand=crafted,  haiid-pulled  wagon  that  was  made  using 
manual  arts  techniques  diat  have  been  held  sacred  during  the  last  century  of  our  profes- 
sion? Or  will  we  decide  to  use  the  latest,  most  educationally  sound,  efficiently  dei?ipied 
and  ftiturisfically  balanced  vehicle  that  our  technology  and  our  eKpertise  can  give  ua? 

Possibly  the  most  important  issue  at  the  crossroads  we*ve  come  to  is:  Why  are  we 
here?  Why  did  each  of  us  make  those  leries  of  decisions  that  led  to  our  being  Nre  Mb 
week?  Why  ar en *t  more  of  our  fellow  professionals  here?  What  are  we  doing  here  anyway? 

What  new  ideas  and  observations  from  Crossroads  '76  have  you  already  seen?  Will 
these  ideas  be  implemented  and  shared  with  our  many  associates  in  our  own  local  cross-^ 
roads  area? 

We,  the  college  students,  want  to  encourage  everyone  to  absorb  all  that  they  can  from 
the  programs  of  Croesroads  '76.     Next,  find  out  how  far  you  can  rida  the  traditional 
"conference  highs"  to  which  we  have  all  been  exposed.  When  you  get  home,  share  as 
much  of  that  intangible  stuff  which  is  so  very  abundant  and  real  right  here  tonight  — that 
^  stuff  called  professionalism.  Find  out  if  professionalism  can  be  contagious* 

We  don't  pretend  to  have  very  many,  or  possibly  even  any  of  the  answers  to  these 
crossroad  questions.     But  on  behalf  of  the  American  Industrial  Arts  College  Student 
.   Association,  1  challenge  you  to  question  yourielf  and  your  fellow  professionals  a^ut  who 
W€  are,  what  we  are  doing  here,  and  where  we  nre  headed  as  we  explore  Crossroads  '76, 

Mr.  Gunning  is  l?7i-76  Presldenf  ef  AlAC  SA. 
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Technological  Society  at  a  Crossroads 

Hiza!  Henderson 


I  will  begin  by  proposing  a  context  for  this  time  that  we  will  spend  togetherj  which 
may  help  ua  aU  communicate  and  ihare  our  widely  differing  eKperiences,  An  enonnaus 
number  of  arguments  and  mieunderstandinge  between  people  of  goodwill  seem  to  occur 
becauie  they  did  not  exchange  some  basic  information  at  the  outset.  The  dialogue  can  be 
made  much  easier  if  each  of  us  clarifies  first  where  we  see  ourselves  in  time  and  space. 
Where  are  you  in  the  total  lygtem?  Do  you  most  often  experience  yourself  on  a  planet? 
Ai  a  citizen  of  the  United  States?  As  a  member  of  a  local  community?  As  a  family 
mamber  or  as  an  individual?  Similarly*  what  time  frames  do  you  commonly  employ? 
Is  a  "long  time"  a  milleniumg  a  century,  5  years  or  3  weeks? 

Learning  to  examine  our  own  space- time  frameworks  and  the  mental  models  they 
generate  of  the  system  we  inhabit  is  now  of  the  utmost  importance  for  our  survival, 
"Reality"  is  what  we  pay  attention  to,  that  selective  image  of  the  external  world  which, 
as  Kenneth  Boulding  points  out,  wepullinon  our  own  personal,  perceptual  ''TV  screens/'^ 
Therefore^  in  order  to  make  myself  more  eKplicit,  I  will  tell  you  where  I  think  1  am  In 
space-timei  and  what  mental  models  my  perception  has  generated  and  by  which  I  experi- 
ence "reality," 

1  believe  that  I  inhabit  a  rather  undiatinguished  solar  system,  in  an  arm  of  an  equally 
unremarkable  spiral  galaxy,  and  I  also  inhabit  a  body,  evolved  from  the  elements  of  one 
of  the  prettiest  planets  in  this  solar  evstem.  The  mental  models  this  experience  of  per- 
cep^ton  generates  are  systemic  and  inieractivej  multidimensional,  balancing  both  equilib^ 
rium  and  djmamic  behavior  modes  and  evolving  over  time  in  some  purposive  manner  which 
1  bellevj^  that  I  ^hall  never  understand.  There  seem  to  be  elements  of  subsystem  expansion 
and  contractiong  ordering  iind  disordering,  entropy  and  syntropy  continuously  occurring, 
along  witii  energy /matter/information  transformations.  The  most  puzzling  aspect  for 
me  ii  hbw  1  am  a  part  of  this  process  and  yet  seem  to  also  experience  myself  as  an  ob- 
server of  it  as  well.  But  let  us  for  the  moment  leave  such  mrnd-body,  subjective- 
objectivep  observer* observed  paradoxes  to  the  adventurous  young  physicists  who  are 
trying  to  deal  with  them  as  they  were  posed  by  Werner  Heisenburg  in  his  famous  "Uncer- 
tainty Principle,"  2 

1  believe  that  human  survivai-now  requires  an  awareness  that  transcends  our  vary 
natural  anthropocencrism.  Each  grent  kno%viedge  explosion  in  our  hiscory  has  been  based 
on  such  a  new  level  of  expanded  awarenessg  from  Ptolemy's  view  of  the  sun  and  stars 
revolving  around  us  on  Earth,  to  the  Copemican  revolution  which  reduced  us  to  a  sub- 
ordinate position  in  the  universe,  Darwin  further  undermined  our  proud  image  with  his 
tiieories  of  evolution,  and  much  of  today's  new  knowledge  is  increasingly  shattering  our 
sense  of  self-^importancej  whether  studying  ourselves  as  components  of  living  ecosystems 
or  as  infinitely  malleable  creatures  viewed  by  behaviorist  B,  F,  Skinner  in  Beyond  Free* 
dom  and  Dignitv^^  whose  profoundest  emotions  are  nothing  but  electrical  stimulation, 
reprdducible  by  brain=problng  instruments.  Now  we  learn  that  two  more  of  our  claims 
to  uniqueness  are  being  debunked:  Dolphins  and  other  mammals  have  well  developed 
languagest  and  many  other  species  u§e  tools,  including  even  the  lowly  ant,  which  loads 
food  supplies  on  leaf  fragments  and  thug  multiplies  its  transport  capabilities  tenfold,'^ 
We  are  just  becoming  aware  of  ecosystems  as  immanent  information,  For  example,  it 
has  been  shown  that  grasses  in  typical  grazing  pastures  are  capable  of  growing  them-^ 
selves  tougher  and  more  unpalatable  by  increasing  the  cellulose  content  of  their  leaves 
In  order  to  drive  off  excessive  numbers  of  grazing  animals,^ 

But  let  us  not  be  dismayed  by  this  disturbing  new  evidence  of  our  need  for  greater 
humility.  Let  us  instead  relaXi  enjoy  our  natural  curiosity  and  indulge  the  new  burst  of 
imagination  and  speculation  it  creates.  Imagination,  indeedj  has  always  been  one  of  our 
most  important  survival  tools.  We  must  now  employ  imagination  to  help  us  deal  witfi  the 
perceptual  crisis  that  is  upon  us,  as  our  species  has  now  multiplied  almost  to  the  limits 
of  its  ecological  niche  on  this  planet.  This  perceptual  crisis  has  two  aspects:  (1)  We  are 
experiencing  an  implosiong  as  space  and  resources  diminish  relative  to  our  growing 
population.  We  feel  the  loss  of  frontiersg  die  slowing  of  economic  expansioni  urban 
crowding  and  the  evaporation  of  many  of  our  historically  defined  freedoms,  (2)  At  the 
same  time  we  experience  ourielves  getting  smaller  and  less  sipiificant  as  old  perceptual 
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_    __^€is  faU  away*    Paradoxically,  as  we  feel  physically  confined  and  frustrated,  we 
^^lib  eoirfrontad  with  an  expanded  mental  model  of  the  univerie.  We  are  again  facing 
ffii|oldeit  human  dUemma^    A  consciouiness  that  can  wander  among  planeti,  gears  and 
'"l^miag  but  trapped  In  a  few  dollars  worth  of  chemicals,  which  will  degrade  in  a  few 
Ifi^years.  In  ihort,  we  must  again  face  the  fact  of  our  own  deadi  and  flniteness,  as  the 
igamti  pur  cultural  have  provided  to  ihield  us  from  this  reality  break  down  and  be- 
^^me  dtitructfve  and  inappropriate  for  the  new  condicions,  leaving  us  shorn  of  piycho= 
Ogleal  clothei  w  protect  ourselvei, 

^Imagination  Is  already  coming  to  our  aid  again.   As  physical  forms  of  growth  are 
Jteridbsed,  we  are  learning  xo  make  some  new  psychological  * 'elbow  room"Hiiiidiversify^ 
pig  tifei^lei  and  in  fashioning  new  Imagei  to  help  ug  expand  our  conaciouenesies  for  the 
^n03tt  evolutionary  leap  we  must  now  make.    We  might  imagine  ourselves  as  a  termite 
;cblony,  up  to  now  living  happily  fot  all  Its  generations  in  a  beam  in  the  basement  of  a 
nge.  We  have  developed  elaborate  social  structures  and  academic  disciplines^  Termite 
l^graphy,  termite  mafiiematlcs,  physics,  engineering  and  economics*  Suddenly  our  cur^ 
Jr^^t  gmieration  has  used  up  and  transformed  the  beam  and  emerged  at  its  external  sur^ 
faeea.  Not  only  does  this  change  ail  the  conditions  wi^in  the  colony  and  its  beam,  but  the 
^rdof  bf  fee  house  seems  to  have  blown  off  and  the  wall  seems  to  have  collapsed  1  Survival 
l^ow  requires  a  reconstruction  of  a  more  appropriate  geography ^  physics,  math,  etc,  so 
tb  incoj^rate  the  new  variables  and  e?cpanded  boundaries  and  contexts, 
^oyf  let  us  imagine  together  that  we  are  extraterrestrial  visitors  from  one  of  the 
pypoiillions  of  i^aneta  in  our  galaxy  which  may  have  conditions  hospitable  to  life.  We  are 
to  turner  evolved  than  pie  life  forms  on  the  Earth,  We  zero  in  our  spacecraft  and  approach 
tWi  planet.    It  is  not  important  where  we  landj  it  all  looks  the  same:  A  sphere  of  blue 
and  white  with  brown  patches  visible  below^  The  spot  where  we  land  is  apparendy  called 
p^iii^  its  humanoid  inhabitants,  "Des  Moines"    it  doesn't  matter,  it  is  as  good  as  anywhere 
fc^'  to  be^n  our  exploration.  We  wander  around  (first  taking  the  precaution  of  dematerializing 
|r  ourielves  so  as  not  to  scare  the  humanoids)  and  peek  In  a  large  building  at  a  gathering 
^^pf  tiimn.    These  humanoids-^  are  discussing  something  they  call  ■^industrial  arts,"  its 
p  iuture  and  their  own  futur.Con  this  planet.  It  is  all  very  confusing:  They  still  seem  to  be 
pi  debating  whether  or  not  their  planet  is  a  spherical,  finite  system,  Wa  extraterrestrials 
loiow  that  from  the  vantage  point  of  our  own  highly  developed  technology,  it  is  not  realiy 
a  closed  system.    But  from  the  humanoids*  current  levels  of  technology,  it  still  Is.  The 
^  trouWe  seems  to  be  that  the  humanoids  have  not  yet  interrialized  the  learning  experience 
^  Aat  their  first  costly  venture  into  spaceprovided.  They  created  all  that  hardware,  flashed 
back  from  the  moon  tv  pictures  of  their  actual  situation,  but  have  done  littlej  it  seems,  to 
j^^N  overhaul  and  reprogram  their  educational,  political  and  economic  systems  to  conform 
I    witfi  what  they  have  learned.    Still  we  are  encouraged  to  find  these  humanoids  at  least 

arguing  ^d  debating  how  to  do  diis, 
L  To  resume  our  human  perspective,  it  is  indeed  encouraging  to  know  that  this  great 
|-  ■  debate  is  on  the  agenda.  At  least  we  are  addressing  at  many  levels  our  propensity  to 
If  create  hardware  wiAout  writing  the  necessary  software  to  program  its  orderly  function- 
ing. For  example,  we  have  with  our  technology  created  an  interdependent,  global  economy, 
and  now  we  are  desperately  trying  to  write  the  program  of  softwarei  Monetary  agree- 
ments and  interna tional  rules  to  operate  it  without  catastrophic  breakdowns.  In  the  1976 
pvinduatrlai  arts  yearbook,  Fiiture  Alternatives  for  Industrial  Arts,  these  new  challenges 
|f!0f.  global  interdependence  are  recognized  by  many  contributors  including  Paul  DeVore 
Donald  Lauda,  who  note  three  specific  crucial  aspects  of  interdependences  Materials, 
■i  /inergy  and  teclmology.6 

fef:  1  have  often  pondered  on  why  we  are  so  much  better  at  creating  hardware  than  at 
^>  dfslpiing  the  software  to  go  v/ith  it.  At  one  level,  it  is  rooted  in  our  fear  of  deadi  and 
j;^S6ntxistence.^  When  we  build  cities,  dams  and  factories,  we  provide  for  our  material 
l^i^equirements,  but  we  also  a^rm  our  existence  and  importance.  These  physical  artifacts 
•n^r^  ao  tangible  thai  they  reassure  us  of  our  own  reality.  Another  root  of  our  interest  in 
y:  tordware  is  that  humans  love  to  manipulate  their  surroundings  and  enjoy  the  s^se  of 
l^inftstery  and  control  these  activities  confer,  as  well  as  the  expression  of  self  in  such 
Crtatton  and  play.  Yet  another  explanation  maybe  that  we  would  rather  project  our  inner 
|i;Ceiisions  and  conflicts  onto  the  objective  world  than  resolve  them  by  examining  our  own^  ^ 
gpsyches  and  trying  to  retool  ourselves.  Last,  I  hope  you  will  forgive  me  for  wonde^ng 
Swhetiier  Uilg  passion  for  hardware  is  not  a  result  of  a  cultural  overdose  of  the  masculine- 
g;j|6nsciou8neae?  The  masculine  psyche  does  seem  more  atwned  (either  biologically  or  by 


cultural  aonditioning)  to  manipulating  external  things  and  objects,  svhile  the  female  piyche  :  /J 
-  stems  similarly  more  atiuned  to  goftware,  interpersonal  and  social  relatlonihipa  and  '% 
arrangsroenti*  1 
Technologyi  defined  as  knowledge  systematically  applied  to  human  problemsdlving|  ii| 
mmis  ioftware  as  well  as  hardware*    For  example^  the  aocial  securicy  system  and  in-  ;| 
eome  tax  withholding  are  as  much  technologies  as  any  hardware  system,  Lewis  Mum  ford  ^ 
in  the  Myth  of  the  Mach^ig  drew  our  attention  to  our  biai  toward  hardware  in  anthropology 
and  arahaologyi^    He  pointed  out  that  when  we  dig  for  evidence  of  earlier  cultures,  such  '  % 
remans  are  tangible  by  definition*  They  are  hardware,  whether  arrowheadSt  aKes,  pots  i 
or  other  artifacts.  We  ftifer  from  the  extent  and  elaboration  of  these  artifacts  their  level  1 
of  clyillzation*    We  often  forget  that  many  cultures  may  have  existed  without  leaving  a  .1 
trace.  They  could  have  developed  highly  refined  technologies,  but  of  the  software  variety^  :| 
Techniques  of  conflict  resolution,  supportive  interpersonal  relationships^  producrton  sys-^  f 
terns  based  on  elaborate  barter,  reciprocity  and  redistributive  schemes,  as  well  as  myths  i 
and  taboos  to  regulate  antisocial  behavior  without  use  of  Jails,  clubs  or  physical  restraintSs  1 
A  culture  which  elaborated  such  ioftware  techniques  would  have  had  little  need  for  spears  '% 
and  arrowheads  and  might  have  had  few  energies  left  over  to  elaborate  its  toolsj  and  so  I 
we  mi^t  assume  too  casually  because  there  were  few  tangible  remains  that  it  was  less  1 
civilized,  j- 
In  the  same  vein,  I  recently  visited  Japan  and  talked  with  a  project  director  at  die  " 
Japan  Techno- Economics  Society  who  was  directing  an  effort  to  computer- model  the  t 
value  system  of  the  Japanese  people.    He  pointed  out  that  it  was  possible  to  infer  from  , 
the  quantities  and  configurations  of  material  artifacts  and  technologies  created  by  various 
cultures  a  great  deal  about  their  value  systems.   For  example,  he  mentioned  that  the 
culture  of  the  Balinese,  who  create  exquisite  music,  dances,  rituals,  stories  and  clothes, 
are  rather  disinterested  in  hardware.  On  the  other  end  of  the  scale  are  the  Americans, 
who  are  fascinated  with  and  produce  more  hardware  than  any  culture  the  world  has  ever 
known.  We  areevenunableto  enjoy  leisure  activities  such  as  hiking,  without  an  incredible 
quantity  of  gear.    Our  energy-  and  materials- intensive  hobbles,  such  as  those  involving 
snowmobiles,  beach  buggies  and  camping  veliicles,  are  uniquely  extravagant. 

Similarly,  we  know  chat  values  are  the  dominant  variables  driving  not  only  techno^ 
logical  but  the  economic  systems.  Relationships  have  been  established  between  Judeo^ 
Christian  religious  beliefs  and  the  rise  of  capitalism  and  the  industrial  revolution. 9 
E.  F,  Schumacher  describes  in  his  book.  Small  is  Beautiful,  the  value  system  that  drives 
Bhuddist  economics,  where  labor  is  an  ou^ut  of  production,  rather  than  an  input,  embodied 
In  the  idea  of  * 'right  livelihood,-*  where  work  is  a  valuable  mode  of  self- actual  lEat  ion, 
while  the  product  is  of  senondary  importance, ^0 

We  in  this  culture  nay  at  last  be  awakening  from  that  altered  state  of  consciousness 
which  Thomas  Berry  cills  '*th^^  technological  trance*'  and  all  the  unthinking  assumptions 
uhderiying  it.^i  The  rnost  destructive  of  these  beliefs  is  that^we  see  innovation  and  tech^ 
nologicai  progress  niOStJ^  in  terms  of  liardware  and  as  continuous,  and  rarely  recognize 
limits  or  the  concep^G  of  balance  and  paradox.  This  technological  trance  has  led  us  on 
with  a  mirage  of  '^efficiency"  as  its  will-o- the- wisp.  Our  technological  consciousness 
has  permitted  us  to  conquer  nature  (temporarily  at  least),  expand  our  ecological  niche  ; 
and  manage  more  of  the  variables  affecting  our  existence,  But  the  trade-off  is  that  as 
we  proceed  with  this  process  the  task  of  managing  these  proliferating  variables  becomes 
ever  more  complex  and  onerous,  until  we  find  diat  we  need  '  *a  breakthrough  a  day  to  keep 
the  crisis  at  bay.**  We  lose  sight  of  the  fact  that  some  human  and  natural  processes  are  i 
^'TiOt  susceptible  to  increased  efficiency.  Women  still  understand  this  better  than  men:  It 
still  takes  9  months  to  m.ake  a  baby  and  200  years  to  ^row  a  mature  hardwood  tree.  And  ' 
while  human  interactions  can  be  increased  and  made  faster  with  technology,  they  are 
rarely  made  better,  and  sometimes  are  made  worse.  A  companion  myth  is  that  new  tech- 
nologies will  always  be  able  to  be  '*de'=bugged"  if  only  we  wait  long  enough. 

Let  us  look  at  some  contemporary  examples  of  this  mirage  of  efficiency,  A  recent  ,v 
one  is  the  effort  of  officials  in  the  U.S.  Postal  Service  to  reduce  inefficient  liuman  labor  :? 
and  replace  it  with  elaborate,  automated  machines  for  sorting  our  mail.  After  reducing  -  ^j 
the  human  workforce,  adding  to  the  ranks  of  the  unemployed  and  investing  millions  in  .  '3 
capital,  they  find  diat  the  machines  arc  ripping,  crushing  or  destroying  an  alarming 
number  of  parcels.  12  perhaps  it  might  have  been  more  socially  efficient  to  add  I  million 
unemployed  workers  to  the  Postal  Service,  increailng  the  care  in  handiing  while  reinstat- 
ing  the  twice=a«day  mail  service  our  forbears  took  for  granted. 
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b^^^bre.Mmber  exatnpla  li  Uie  etfort  of  electric  utUitiai  to  leek  efficiency  in 
^^I^Eg^  generating  planti  and  substttuting  nuelear  power  for  lesi  costly  and 
^  ^JdgleB*    For  this  increasingly  suipect  and  evaneacent  efficiencj^  they  are 
lasswie  risks  on  our  hetiolf  and  trade  social  etficiencyy  since  coetly  and  elab- 
J^lffSm^^  security  lyitems  will  have  to  be  invenced  to  contain  and  manage  ^e 
^jj[fi^utQ;  now  and  for  thouiandd  of  years  to  come^  This  is  not  to  mention  the  mddi^ 
{@q^ii^^:.eoits  which  must  be  paid  In  the  loss  of  many  cheriahad  civil  liberties, 
li^iiiumers  and  cid^ens  are  in  full-scale  revolt  against  these  social  ine^clm^ 

i^^^ip^er^campla  Is  the  current  effort  of  supermarkets  to  automate  check  lut 
^    Uif[M^dh  pt  greater  efficiency.    You  can  see  as  weU  as  I  can  that  the  woid 
'^c^iS/lsat  becoming  meanin^^     We  must  ask  in  all  caaes,  * 'Efficient  for  whom?'' 
ifjap^^more  aware  ftat  if  die  terra,  efficiency,  is  to  mean  anytiiingf  time  and  space 
ijiteiif  nauit  b#  specified.    We  must  know  over  what  time'^frame  efficiency  is  to  be 
^l^#d|    For  1  year  as  In  corpNorate  balance  sheetSi  for  5  years  or  for  sustained^ 
^lcflg^t#rin  prcHJucdvity?    Simtlarlyi  we  must  know  at  what  system  level  efficiency 
iMijrtmteed:  At  the  Individual  level  or  the  corporate  level?  Or  do  we  mean  societal 
or  acosystem  e£ftclmicy?14   aU  these  different  time-space  specifications  of 
-.  ^  require  quite  different  poUcies  for  rfieirl  Indeed,  In  an  economy 

^^Si^ly  :8  p^rc^t  of  the  worlrforce  unemployed,  co^orate  efflciency  may  be  aerved 
IjJl!)^^^  auiomatfon  and  capital^intensltyi  while  social  efficiency  Is  suboptlmi^ed* 
itiSf^pyqA^  must  foot  die  bills  for  unemplo>aneB|  and  welfere  payments, 
r  JiWUeye  that  our  economy  has  overshot  the  mark  in  its  subsritutlQn  of  capital  for 
Ifl  jfftc^  I  contend  that  in  hundreds  of  production  and  service  procesies,  labor  has 
^&idpine-'tbe  mora  efficient  factor  of  production.  As  natural  resources  become  In^ 
^^atai^y  scarce  we  must  employ  our  human  resources  more  fully.  In  fact,  a  resource- 
i^^Sitrvliig  economy  must  by  deflnltion  be  a  ftill» employment  economy  as  well  as  a  more 
Kvij^ooni^ttUy  benign  one.  On  a  world  scale  dils  capital/labor  ratio  has  obviously 
^mt^^  vto  labor^  because  not  only  is  capital  scarce^  but  as  natural  resources  are  becom-^ 
gcj^j^,  people  are  becoming  more  plenty  But  in  our  own  U,S,  economy^  the  capital/ 
^      ratio  has  shifted  back  t  reasons:  We  have  been  aubsidliing  the  over^ 

iu^^:pf  ^^pital  r^attve  to  labor  through  invesonent  tax  creditSj  etc,,  15  while  at  the  same 
^^a-,  Wf  liave  been  using  linear^ extrapolation  projections  of  later  coats  which  conceal 
]^^j^qt^^at  relative  to  capital^  materials  and  energy,  labor  is  now  cheaper  in  many  in-^ 
P^ipliii^  and  servlees,!^  AnoAer  reason  we  are  over^ substituting  capital  for  labor  Is 
9uapp:,^conomists'  con^sion  about  the  concept  of  productivity.  They  measure  productivity 
aifoutput-per^man^hour*  This  is  a  measure  of  how  much  more  capital  has  been  placed 
jit;t$i  disposal  of  each  worker.  As  economists  examine  these  capital^ enriched  production 
^u^eSi^,  Aey  measure  these  predictable  increases  in  productivity  case  by  case,  while 
p^^^^li^kUlg  the  fact  that  these  processes  all  tend  to  shake  out  more  and  more  workers 
^^TOei^hpttom  of  the  economy  where  their  productivity  has  now  fallen  to  below  zero  I 
3^S^9foret  we  need  additional  average  productivl^  measures  across  die  whole  workforce, 
^l^i^Ubng^^ose  who  are  able-^ bodied  but  unable  to  find  work,^^ 

^gffidaedj  it  is  die  current  combination  of  high  unemployment.  Inflation  and  shortages  of 
bapltal^  energy  and  materials  diat  now  are  sipialing  the  limits  of  macroeconomic  manage^ 
'l^Sji^.Our  sodey  is  now  negotiating  what  I  have  called  '*The  Coming  Economic  Transl- 
^Jfrqm  a  maximum  materials^ throughput  system  based  on  nonrenewable  resources 
[f%|ij^llAum^thr^  recycling  economy,  based  on  renewable  resources  and  managed 

^    liied-5^^d,  long-term  productivity,  ^8    in  dealing  with  dils  difficult  transition. 
|j^|n€w  productive  system  we  must  now  put  in  place,  we  are  facing  social  and  con^ 
^liElipiiits  to^g  TTie  social  limits  are  now  clearly  visible     most  industrialized 

,_-^,3mi€d  in^e  backlog  of  soaring  social  and  enviranmental  costs  (dismissed  by  econo- 
^^liWflfSilmogt  a 


Freudian  slip,  as  "extenialltles").  These  include  not  only  cleaning 
^^^4||^;|he  mess  created  by  mass  production  and  coniumption,  but  dealing  wi^  the  drop- 
Mttlil^^gi  uriban  cpmj^eri^  and  massive,  incomprehensible  techTOlo^;  mediating  Ae 
^^^f^^.lcii>  controlling  crime;  and  attempting  to  coordinate  ^e  whole  and  malnmin 
tidtti^itasis* 

l^ayav^jproppsed  that  far  from  achieving  D^iel  Bell's  salubrious  vision  of  the  post^ 
Ij^^iuitatt^,  we  may  weU  be  heading  for  what  1  call  "the  entropy  state.  "19  i  define 
^sMte  ^aa  a^  society  that  has  reached  such  levels  of  complexity  mad  inter-_,^ 
ice.^^at  it  has  become  unmodelable,  and  therefore  unmanageable.  Such  a  society 


%hm  begins  generating  eo  many  unanticipated  social  costs  that  these  cumuiativ©  trans- 
aetion  coats  begin  growing  eKponentially  and  exceed  the  society's  real  production.  Like  i 
a  physical  syitem/  U  winda  down  of  its  own  weight  into  a  state  of  en  tropic  equilibrium  j 
wlA  llctia  furdier  useful  potentiah  I  believe  that  many  Industrial  societies  are  now  ax-  :| 
hlrtting  Mm  gyndrome,  and  many  may  have  already  drifted  to  a  soft  landing  in  a  steady  g 
stwe,  wltii  i^ation  masking  their  declining  condition,  Ironicaliy,  since  the  inadequate  f 
foimulatlQn  of  the  gross  national  product  indicators  adds  in  all  these  rising  social  cos^  | 
as  if  they  were  real,  useful  production,  we  are  further  deceived  when  the  GNP  rises,^w 

Mamra  industrial  societies  reaching  the  entropy  stage  seem  to  genertta  two  addl-  | 
tional  causes  for  Aeir  Increased  inflation  rates  not  understandable  from  the  perspective  ^ 
of  economics!     (1)  These  rising,  systemic  transaction  costs  of  excessive  complexity s  :| 
which  are  best  understood  from  the  vantage  point  of  general  systems  theory;  for  eKample,  | 
li^aclon  can  be  viewed  more  accurately  as  a  multiple  crisis  of  suboptimization;  and  (2)  an  | 
addlttonal  contributing  factor  best  measured  by  thermodynamic  analysis,  which  ariaei  :| 
when  a  society  on  a  declining  resource  base  must  continually  cycle  back  more  of  its  5| 
real  wealth  Into  the  process  of  extracting  its  energy  and  materials  from  ever  more  de- 
graded  and  Inaccessible  deposits  of  resources,  resulting  in  lower  net  yields,^!  Conse-  g 
quendy,  although  people  may  be  fuUy  employed  and  economic  activity  remains  high.  It  is.i? 
a  wheel-apinnlng  process  in  which  fewer  real  goods  and  services  are  produced,  and  iOv| 
the  currency  Itself  progressively  loses  Its  real  purchasing  power.  All  of  this  la  viewed 
through  the  Inadequate  lens  of  ecQnomics  as  a  single  phenomenon  called  Inflation  or  as 
a  declining  productivity  of  capital  and  a  capital  shortage.  There  is  little  understanding  r^ 
of  the  noneconomic  causes  of  these  phenomena,  of  the  fact  that  we  are  now  squandering 
our  last  precious  store  of   cheap"  capital  amassed  from  easily  extracted  resources  and 
of  the  fact  that  it  repreaents  a  vital  stock  of  flexibility  which  is  as  muchof  a  meta-level 
resource  as  coal  or  oil* 

Wa  now  reallza  that  we  must  learn  humility  if  we  are  to  face  these  complexities  we 
have  created.    We  sense  the  truth  that  only  the  system  can  manage  the  system  and  see 
tiie  airy  arrogance  in  some  of  our  concepts  of  management  and  administration.  We  exam- 
ins  anew  the  easy  assumptions  that  sociotechnieal  systems  are  even  susceptible  to  manipu-  . 
lation  by  legislation,  just  as  ancient  kings  learned  that  they  could  not  affect  the  behavior 
of  natural  systems  by  royal  decree.  We  marvel  once  more  at  the  ingenuity  of  primitive 
cultures^  whose  most  obvious  characteristic  is  the  relative  absence  of  government  be- 
cause social  controls  have  been  intemalized,22    we  are  indeed  at  a  crossroads,  faced 
with  our  own  socidtechnical  complexity.    We  can  take  one  path,  that  of  stepping  up  the 
computer  power  to  model  these  complexities  and  progress  further  down  tiie  road  to  the 
computerized  Le^rlathan  state  George  Orwell  warned  of  in  his  novnl,  1984,  Or  we  ean-^' 
take  not  the  Luddite's  axe*  but  the  surgeon*s  scalpel,  and  try  to  di  .ntangle  some  of  the 
unnecessary  interlinkages  and  the  over-coherent  techMlogias  thtmselves,  and  by  such 
decentralizing  of  means,  try  to  reduce  the  numbers  of  Interacting  variables  that  must  ; 
now  be  managed.  ^  i 

We  also  realize  tiiat  hard  choices  and  trade-offs  must  now  be  made,  not  just  as  to  L 
budget  priorities  between  education,  transportation,  health  or  more  private  consumption;  j 
or  between  R  and  D  priorities,  public  and  private  investments,  capital  or  labor-intensive  J 
production,  energy  alternatives.  There  is  a  new  range  of  now-vlslblemeta-choices,  such  \ 
as  between  further  centralization  or  decentralizatloh  and  between  maintaining  a  stock  of  [ 
societal  flexibility  and  options  versus  making  current  investments  which  may  hard-  U 
program  sodlety  into  unsustainable  or  irreversible  patterns.  These  meta-level  trade-offs  } 
are  visible  in  every  societal  subsystem  from  governmental  and  corporate  organizations  ; 
to  the  educational  system,  where  maintaining  capital  plant  and  equipment  must  be  traded  V 
off  against  flexibility  and  adaptability,  while  similar  choices  must  be  made  in  teacher-  >. 
training  and  swdent  curricula.  At  the  personal  level  educators  must  also  deal  with  these  « 
new  trade»offs,  whether  to  specialize  further  or  to  expand  their  horizons  into  inter- 
disciplinary  studies,  even  at  the  expense  of  rigor  as  academically-defined  and  rewarded, 
and  whetfier  to  trade  expanded  consciousness  for  greater  secular  power  and  emolumaf  cs,  . 
We  see  that  such  goals  conflict  because  knowledge  has  become  the  servant  of  power  ?m 
too  many  cases,  and  our  educational  enterprises  have  too  often  turned  out  intel/ecUVil  ;-i 
mercenaries,  whose  lances  are  for  hire  to  Justify  policies  of  entrenched  bureaucr^cari  j 
and  Interest  gioups  rather  than  to  merely  search  for  the  truth, 2 3  :  ^ 

At  last  we  see  riiat  science  is  not  neutral,  nor  is  technology,  and  its  pretentions  lo  j 
"value-free  objectivity  are  now  debasing  the  currency  of  public  debate  and  preventii^g  u$o^ 

■  ■  ' 


j^^^lihfiklii^  adequate  ioclal  chptcea.24  por  axample^  economics  is  now  obicuring  the 
^^dacS  debate  about  what  i§  valuable  under  the  new  constraints  and  conditions  we  face, 
^^^ndlogy  now  creates  Its  own  aocial  configurations,  and  we  must  ask  to  what  extent 
^^l^ntinued  drive  towgrd  big^bang;  capital^  in  tensive  technologies  simply  coneentra  tea 
^^^^^^weidA  ^d  knowledge  in  fewer  and  fewer  hands,  whUe  making  the  rest  of  ur  poorer 
^miiimora  powerlesi,  whUe  acmally  increaaing  overall  human  i^oranca?25  At  least  it 
Hi^now  al#ar  th  the  free  market  is  not  working  to  direct  technological  innovatiQn  ta  con- 
^pmtr  demimd  aa  it  should.  If  it  were,  we  would  not  now  have  a  debate  raging  about  the 
K^rspriatentas  of  technology,  which  has  spilled  out  of  the  market  choice  arenn  into  the 
^^alin  of  social  and  political  choice.  All  this  wai  predicted  in  1944  by  Karl  Pulanyi  iu 
^gs^atudy.  of  human  production  and  exchange  ayatemSi  The^  Great^Transiormatioiu  i'ola^yi 
fj^infed  out  ftat  leaving  resource  allocations  to  a  free  market  aystem  would  mf^rely  sub'- 
^^dmi^e  social  ayatem  whilu  leading  to  rapid  environmental  depletion^  He  damon^ 
^^ated  tiiat  free  mafkets,  far  froni  being  derived  from  some  natural  order  or  human 
^^havlotal  laws,  as  Adam  Smldi  thought,  were  created  by  carefully  dealgned  human  plan- 
^itig  and  iof^are,  ^  The  conditions  thus  created  for  the  operation  of  free  markets  were 
piiittarly  contested  and  legislated  over  many  decades.  This  new  package  of  social  legis-' 
Kation,  which  enclosed  land  ao  that  it  might  be  marketed  as  a  commodity  and  drove  off 
^tasanta  ao  as  to  require  diem  to  sell  their  labor  as  a  commodifyi  laid  ^e  groundwork 
|for  Ae  industrial  revolution, 26  Here  again  this  increaae  in  efficiency  of  production  was 
pvpn  at  a  terrible  price  in  social  dislocation  and  inefficiency.  In  the  larger  scale  of  human 
Ihlstory*  market  systems  are  a  mere  blip  associated  with  the  rise  of  industrialism  and 
actually  have  been  a  rare  aberration  in  human  societiea*  As  the  induatrial  system  has 
l:r#ached  its  present  complexity,  ayatem  theorist  Todd  LaPorte  as serta  that  markets 
can  no  longer  allocate  resourcea  where  production  has  indivisible  social  consequences,^? 

This  brief  discussion  of  market  failure  is  necessary  if  we  are  to  properly  assess 
:  technology  and  try  to  simulate  its  likely  second-order  consequences.  Each  major  tech- 
nological innovation  rediatrlbutes  power,  destroys  soma  jobs  and  creates  others,  re'- 
arranges  population  patterns  and  creates  new  ranks  of  winners  and  losers.  Technologies 
'do  not  arise  in  a  vacuum.  There  is  always  a  force  field  of  institutional  vested  interests 
whose  Interactions  may  tend  to  promote  or  suppress  technologies.  For  example,  die 
insti^tional  and  financial  eommiments  to  nuclear  power  have  starved  solar  energy  for 
^dacadea,  as  James  C.  Fletcher,  administrator  of  NASA,  pointed  out  recendy,28  Thera^ 
foraj  to  keep  technology  asaessmenta  inteUectually  honest,  it  is  necessary  to  appoint 
Taprasantatives  of  potentially- impacted  constituencies,  such  as  labor,  consumeraand  en- 
vironni  en  talis  ts,  to  their  review  panels  — a  mode  of  operation  I  have  encouraged  at  the 
UsS*  Office  of  Technology  Assessment.29 

The  technology  assessment  debate  can  also  be  focused  around  whether  technologies 
are  producer- driven  or  consumer- reipensive.    As  the  shortage  of  capital  and  inflation 
force  tougher  aocial  choices,  CQSt-banefit  and  risk-benefit  analyses  become  more.diffi^ 
cult,   '  For  example,  a  typical  producer-driven  technology  is  a  new  brain- scanning 
device  which  coats  about  500,000  dollars  and  is  very  valuable  to  dia^ose  obscure  brain 
^diaeases  undetectable  by  other  procedures.    This  acannerj  therefore,  need  only  be  used 
in  rare  eases,  and  a  Jarge  output  of  such  devices  seems  unjustified.  Yet  the  promoters 
of  this  scanner  successfully  raised  ^capital  and  went  into  marketing  of  the  devices  to 
Thoapitala,  Hoapitals  have  bougHf  large  numbers  of  them  becauae  their  huge  cost  could  be 
Srecovered  quickly  by  adding  this  diagnostic  procedure  to  their  normal  health  check-up 
routinee  and  charging  extra  money.  The  question  remains,  with  limited  resources  can  a 
•society  permit  capital  to  flow  Into  this  type  of  questionable  technological  proliferation 
f  when  perhapi  haalth  dollars  spent  on  disease- preventive  eduMtion  or  other  more  vital 
^but  less  glamorous  equipment  might  pay  off  many  times  greater  benefits? 
/      What  1  am  suggesting  is  that  the  debate  in  which  you  have  been  engaged  about  the 
content  or  the  renaming  of  Industrial  arts  is  a  crucial  one --for  you  and  for  society,  1 
iagree  with  many  of  the  contributors  to  Futurg_Altfgpatiyes  for  Indufe   ial  Arts  diat  the 
JiVltally  needad  curriculum  is  the  study  of  the  technology/society  interface  and  such  prob^ 
rlemi  aa  I  have  just  described  which  baffle  us  all.  Luckily  industrial  arts  curricula  have 
ialways  been  interdisciplinary,  so  you  have  already  jumped  that  hurdle  so  difficult  for  the 
■^traditional  disciplines,.    1  also  agree  widi  Paul  DeVore  that  studying  technology  is  an 
I'intillactual  discipline, 30    gut  in  expanding  the  boundaries  of  awareness  for  industrial 
^S^rta  to  conceptualize  better  the  new  intellectual  framework  for  studying  technology,  I 
[;WQUld  urge  you  to  conserve  what  is  most  valuable  and  almost  unique  in  industrial  arts. 


the  experiential  modei  It  offers  students.  As  our  conceptual  backdrop  expands ,  we  must 
never  forget  that  most  humans  learn  experientially.  If  you  visit  and  lecture  at  colleges, 
as  I  do,  you  will  find  that  the  engineering,  chemistry  and  physics  students  have  steered 
their  profesiq^i'  tout  of  the  lofty  classroom'based  conceptualizing  and  into  the  open  air*  5; 
There  they  are  doing  hands-on  eKperlments  with  small-scale,  renewable- resource,^ 
appropriate  technologies,  whether  the  methane  gas  production  from  blocon  vers  Ion  solar  "I 
energy  collectors,  wind  generators  or  hosts  of  other  soft,  as  opposed  to  hard,  technologies, 
as  summarlied  in  the  article  by  Ronald  M,  Mangano  in  the  February  1976  AIAA  Journal^ 
MAN/SOCIETY/TECHNOLOGY.  ; 

1  can  report  the  sheer  Joy  in  the  faces  of  physics  professorg  working  with  their  hands 
conitructing  tiiese  vital,  experimental,  ecologically^ sustainable  technologies.  The  great  t 
merit  of  industrial  arts  has  always  been  its  power  of  integration.  Today  aU  of  us  must 
laam  to  saidy  whole  systems  with  our  whole  integrated  selves,  rather  than  in  the  frag- 
m^ted,  reductionist  Cartesian  Towerof  Babel  that  much  academic  learning  has  become.3^ 
We  see  too  in  the  resurgence  of  interest  and  dellghc  in  the  crafts,  the  limitations  of  other  j 
human  satisfactions  Inherent  in  the  welter  of  cooky- cutter,  mass-produced  goods.  I  sug^  .1 
gest  that  as  industrial  arts  continues  expanding  into  the  study  of  technology  and  society,  \; 
tfiat  a  body  of  ready-made  literature  exists  in  the  hundreds  of  small  new  magazines  of 
appropriate  technology,  entrepreneurship  and  self- sufficiency,  such  as  The  Whole  Earth  - 
Catalo^i  Mother  Earth  News,  T_he_Jgurnai  of  theNew_Alc_hgfnigts,  Co- Evolution  Quarterly,  ^ 
Rain  and  others,  as  well  as  die  books  of  E.  F,  Schumacher,  Ivan  Illich  and  David  Dickson,  ^ 
such  as  Small  is  Beautiful,  Tools  for  CpnylvLaligy  and  Alternative  T^cjfflplggy.  The  study 
of  alternative  technological  modes  and  how  to  integrate  them  into  human  cultures,  while 
drawing  on  your  rich,  experiential  tradition,  will  assure  the  continued  relevance  of  indus- 
trial arts,  by  whatever  name,  for  the  foreseeable  fuwre.  The  Bucky  fulfilling  dreams  of 
technology-based  hedonism,  where  machines  would  work  and  people  would  be  trained  for 
leisure  were,  I  believe,  premature  and  baied  on  inadequate  ecological  models.  They  wUl 
remain  beyond  our  reach  until  we  learn  to  control  our  population,  reduce  the  impacts  of 
our  technology  and  share  our  resources  more  equitably. 

I  hope  that,  eventually,  some  of  us  will  see  the  advent  of  the  ultimate  industiial  revo^ 
iution,  the  revolution  from  hardware  to  software.  One  day  a  problem  of  production  may 
not  automatically  trigger  visions  of  a  factory,  machinery  or  hardware  at  all.  Instead  we 
may  learn  to  stop  and  think  harder  and  with  more  subtlety.  We  will  then  scan  suitable 
natural  ecosystems  for  signs  of  the  natural  capability  we  seek  or  for  useful  biological 
potential  that  we  can  tap  into  or  augment.  This  bloengineering  approach  is  already  leading 
to  a  design  revolution  and  a  rethinking  of  many  problems  of  production  and  energy  and 
materials  management.  For  esample,  many  architects  are  now  designing  houses  with 
passive  heating  systems,  i.e.,  so  constructing  and  positioning  the  house  to  take  advantage 
of  natural  solar  and  wind  conditions  that  it  will  not  need  a  heating  unit  at  all.  Or  take  the 
production  of  nitrogen  fercilizersp  This  does  not  require  factories,  but  can  be  approached 
by  recycling  animal  and  human  wastes  or  by  genetically  engineering  plants  to  augment 
their  own  nitrogen^fixing  capabilities.  The  lowly  Joruba  plant  that  grows  wild  in  the  UtS, 
southwest  desert  regions  is  a  rich  source  of  petroleum,  while  plants  "mine"  millions  of 
tons  of  importanE  industrial  minerals  every  year  by  collecting  them  from  the  soil  and 
storing  them  in  their  roots,  where  they  are  accessible  for  extraction,  32 

Our  planet  is  more  marvellous  than  we  yet  understand,  and  our  own  capabilities  and 
Imaginations  will  be  stretched  by  die  current  crises  of  our  dying  industrial  system.  You, 
in  industrial  arts,  are  transcending  the  old  system  and  rising  to  meet  and  guide  these  new 
ievels  of  human  awareness,  as  are  those  in  so  many  other  fields  undergoing\creative 
ferment.  Time  is  short,  but  we  can  all  do  no  less  than  play  our  part  in  this  human  evolu- 
tionary struggle. 
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Ramarks 

Robert  D«  Benton 


Chairperson  Frank  Cackowskij  distinguished  platform  guests,  fellow  teacliera  and 
leaders  in  industrial  arts  throughout  the  world, 

It  is  indeed  an  honor  to  be  here  before  you  in  ihl^  vear  of  our  country's  bicentennial 
and  at  the  same  time  celebrating  here  in  Iowa  chi.^  very  fine  industrial  arts  centennial 
conference--  100  years  of  industrial  arts  as  an  important  and  successful  contributor  to 
the  educational  curriculum  in  the  United  States. 

I  am  delighted  with  the  appropriate  title  for  this  conference.  Indeed  "crossroads** 
most  clearly  represents  what  I  believe  is  our  current  choice:  Either  to  realize  or  not  to 
realize  the  major  role  and  responsibilities  which  industrial  arts  may  now  play  as  we  in- 
creasingly see  the  need  for  academic  teaching  to  be  augmented  by  the  need  for  educational 
axperiencei  relating  to  the  world  of  living  outside  of  the  school  room. 

The  industrial  arts  instructional  format  demonstrates  that  programs  can  deal  with 
the  whole  student,  provide  education  that  goes  beyond  the  classic  academic  education  of 
book  learning  and  bring  students  intoaworldof  reality  in  which  they  are  involved  in  real- 
istic learning  situations  that  add  a  dimension  of  feeling  and  an  ejcpression  of  accomplish- 
ment, Moraover^  industrial  arts  programs  promote  an  understanding  of  the  workings  of 
the  indui trial iied  world  outside  of  school  and  an  opportunity  for  students  to  participate  in 
experiences  that  help  prepare  for  career  choices  and  future  occupations. 

I  am  pleased  to  report  to  you  that  we  in  Iowa  have  not  neglected  our  planning  in 
induitrlal  arts.  Our  efforts,  beginning  in  1973  with  a  project  funded  by  our  State  Depart- 
ment of  public  Instruction  intended  to  research  ihe  most  current  thinking  in  industrial 
arts,  resulted  In  the  development  of  a  new  and  what  we  consider  an  innovative  curriculur  . 
^ide.  This  project  entailed  the  cooperative  assistance  of  our  very  fine  industrial  arts 
teacher  training  institutions,  practitioners  already  working  in  the  field  and  consultants 
from  the  Deparment  of  Public  Instruction, 

The  Iowa  curriculum  for  industrial  arts  improvement  project  cl  rrently  being  imple- 
mented is  designed  to  focus  on  the  individual  student  and  provide  instruction  within  a  ^n- 
text  that  provides  ample  recognition  for  the  need  for  cognitive  skills,  the  piychomotor  or 
student-doing  skills  and  affective  learning.  The  new  industrial  arts  curriculum  guide  is 
now  in  the  process  of  being  disseminated  throughout  the  state  and  is  being  introduced  to 
educators  through  a  series  of  5-hour  workshops  conducted  by  teams  from  our  newly 
established  area  education  agencies.  These  workshops  will  be  augmented  by  additional 
inservlce  activities  supported  by  the  Department  of  Public  Instruction  chat  will  lead  to 
industrial  arts  models  that  can  be  adopted  by  other  local  school  districts. 

We  certainly  anticipate  that  industrial  arts  will  play  an  important  part  in  the  new 
thrust  for  career  education  that  has  captured  the  attention  and  imagination  of  educators 
and  the  lay  public.  Industrial  arts  has  a  long  experience  of  identitylng  with  the  world 
of  work  by  providing  experiences  in  simulated  work  activities  leading  to  understandings^ 
appreciations  and  potential  career  options  for  the  students.  Traditionally  industrial  arts 
programs  have  demonstrated  a  balance  or  blending  between  academic  experiences  and 
vocational  work  preparation  experiences. 

Industrial  arts,  by  addressing  the  cognitive,  psychomotor  and  affective  domains  in 
the  context  of  industry  as  an  institution,  and  also  the  technologies  of  indusiryi  provides 
a  powerful  example  of  what  many  educators  have  expressed  should  be  incorporated  in 
the  career  education  thrust  in  all  teaching  disciplines.  Industrial  arts  is  an  existing 
segment  of  our  curriculum  that  provides  students  mih  many  of  the  necessary  skills  with 
which  to  cope  and  negotiate  with  the  real  world  of  work  and  many  other  aspects  of  living 
such  as  consumer  education,  vocational  interests  and  useful  understandings  of  20tii 
century  technology, 

YeS|  Industrial  arts  is  here,  established  and  a  viable  part  of  our  curriculum  and 
will,  we  hope,  capture  the  opportunity  to  provide  key  leadership  by  example  and  demon- 
stration of  what  is  necessary  to  realize  fully  the  potentials  of  career  education.  The 
need  is  to  recognize  and  maximize  the  already  existing  potential  of  industrial  arts,  I 
see  that  your  conference  program  topics  already  indicate  this  direction  is  being  realizt  * 
=•  that  an  emphasis  is  being  placed  on  new  techniques  and  innovative  programs, 

1  commend  you  for  being  here  today  and  taking  your  valuable  time  to  participate  in 
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Aia  tKceUtnt  conferenca,  1  know  this  participation  will  resu.t  in  important  developments 
wUl  be  reflected  in  changei  in  curriculum  and  will  provide  additional  significant 
ConMbutioni  to  the  overali  national  thruit  in  career  education meeting  our  responsU 
bllittes  to  provide  the  type  of  educational  options  required  for  our  youth  at  this  time* 

I  taow  we  are  all  most  anxious  to  hear  Dr.  True's  presentation.  I  am  also  delighted 
that  he  m^tiiona  excellence  in  education  in  his  title*  We  have  rested  too  long  with  the 
ternij  "adequatej"  In  education.  Adequate  is  not  enough.  Excellence  in  education  is  what 
our  goali  and  expectadons  should  be,  and  this  is  why  we  are  here  today. 

Dr.  Benton  H  SfQfm  Superinfendenf  of  Pubjie  InsrrucHon,  bwg. 


General  Session  #3  Speaker 

Herbert  True,  a  former  professor  at  the  University  of  Notre  Dame  and  now  president 
of  TEAM  International^  speaks  on  motivationj  creativity,  management  and  the  psychology 
of  humor.  His  address  at  the  3rd  General  Session  of  th:^  1976  AIAA  Conference^  'Teach- 
ing ExctUence  in  Preparing  Youth  for  a  Technological  Tomorrow^"  in  which  he  discussed 
tha  importance  of  excellence  in  education  in  an  ever-accelerating  technological  agej  is 
eopyrlghted  and  therefore  is  not  published  in  the  proceedings.  Many  of  his  presentations 
are  available  on  tapes  and  in  books  through  other  sources. 
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ACESIA  Special  Interest  Sessions 
American  Council  for  Elementary  School 
Industrial  Arts 


Enhancing  Reading  and  Listening  Skills  Utilizing  Industrial 
Arts  Activities 

Clarence  R.  Calder,  Jr. 


In  the  book  that  1  coauthored  in  1970,  Tgchniques  and  Activities  to  Stimulatg  Verbal 
Learning,  we  Ulustrated  hosv  Industrial  arts  techniquei  and  activities  can  be  utilized  to 
anhance  reading  andlistening  skills  in  an  elenrientary  school  program*  Parts  two  and  three 
of  the  book  are  concerned  with  specific  techniques  that  can  be  utilized  singly  or  in  com* 
binatlon  to  develop  a  variety  of  instructional  materials  or  learning  materials.  The  tech- 
niquaa  auggested  aret  Layout,  lettering,  sketching,  printing,  papier  machej  frame  con^ 
struction,  solid  block  constructioni  hand  tools  and  materials. 

Layout  techniques  can  be  utilized  in  the  reproduction  or  Juxtaposition  of  various 
representatives  with  a  high  degree  of  accuracy* 

Lettering  techniques  provide  the  classroom  teacher  with  a  consistent  and  immediate 
tool  for  representing  the  words  and  letters  being  learned.  Through  manuscriptj  we  have 
the  means  by  which  the  learner  is  taught  to  write. 

Sketching  techniques  can  be  utilized  by  the  classroom  teacher  as  visual  language. 
The  technique  is  most  valuable  when  used  as  a  means  rather  than  as  an  end  in  itself* 
The  teacher  should  not  see  sketching  ns  art,  but  as  an  adjunct  to  the  communication  of 
Ideas  to  the  learner* 

Printing  techniques  enable  the  classroom  teacher  and  the  learner  to  make  a  vast 
number  of  teaching  materials.  These  techniques  can  be  used  to  make  charts,  booklets, 
counterSj  games,  pictures  and  shapes  that  enrich  or  facilitate  the  learning  exparience, 

papier  mache  can  be  used  easily  and  successfully  to  create  puppets,  props,  models 
and  masks.  These  materials  can  be  utilized  to  sustain  the  learner's  interest  and  to 
foster  his  skills  in  research,  reading  and  language  development* 

Frame  construction  provides  a  technique  for  making  props  or  a  realistic  setting  for 
dramatizationj  role  playing,  and  simulated  game  situations,  thus  stimulating  the  Imagina^ 
tion  and  providing  excellent  practice  in  oral  language  and  in  human  and  social  relations. 

Solid  block  construction  can  be  used  for  the  replication  of  materials  that  can  depict 
a  period  in  time*  Small-scale  model  buildings  are  sometimes  desirable  in  connection 
with  studies  of  the  communityi  the  farm,  colonial  life,  transportation  or  the  westward 
movement.  For  example,  homes  around  the  world  can  be  constructed  and  the  basic 
features  and  characteristics  researched  with  emphasis  placedonthe  geographic  determl^ 
nants  that  dictate  the  types  of  roofs,  sizes  and  shapes  of  buildings,  construction  materials 
and  general  desi^* 

Hand  tools  and  materials  can  be  utilized  to  fabricate  instructional  materials  or  the 
equipment  needed  in  the  type  of  program  bLing  suggested*^ 

The  first  reaction  to  some  of  these  areas  may  be  that  they  are  not  industrial  arts, 
but  could  be  classified  as  art  or  crafts*  This  argument  has  been  going  on  ibr  many  years 
and  we  do  not  have  the  time  today  to  solve  the  problem*  Furthermore,  calling  an  activity 
art,  crafts,  industrial  arts,  science  or  social  studies  may  have  a  direct  relationship  to 
why  a  large  percentage  of  our  school  population  is  considered  to  have  some  type  of  l&arn^ 
ing  (Usability*  It  may  be  that  our  major  concern,  at  least  during  the  learner's  early 
years,  should  be  directly  related  to  how  the  content  areas  enrich  the  language  experience. 
This  is  consistent  with  MoffettZ  when  he  says  that  the  only  subject  of  the  schools  Is 


laiiguaga»  since  all  other  subjects  are  learned  in  and  through  language*  He  gnes  on  to 
explain  that  content  is  what  one  discourses  about;  processes  are  acts  of  discourises, 
.This  Is  another  way  of  saying  Hiat  reading,  writing,  speaking  and  listening  should  be 
taught  tfirough  content. 

Howevari  this  idea  strikes  terror  into  the  hearts  of  teachers,  because  the  doing 
proveB  so  much  more  complicated  than  the  saying. 

The  purpose  of  our  program  at  the  t.Tniversity  of  C'onnecticut  wns  to  develop  a  series 
of  highly  motivattonal  reading  enrichment  activity  kits  for  independent  learning  expert- 
©Dcai  in  the  regular  elementary  classroom.  The  program  is  based  on  the  hypothesis  that 
the  learner  can  be  guided  to  an  interest  in  reading  through  intrinsic  motivational  activi- 
,ti©i  that  amphaaize  their  immediate  needs  and  interests.  I'he  p roc. ram  is  also  concerned 
with  determining  the  effects  that  specially -prepared  reading  materials  would  have  on  Im- 
proving an  individuars  ability  to  read  and  to  carry  out  manipulative  instructions*  The 
bookleti  also  provide  the  individual  with  experiences  that  develop  and  i^einforcc  sl^ills  in 
the  EbUity  to  read  and  follow  directions,  in  basic  kinesthetic  or  manipulative  competen- 
cieSr  in  visualization  (sparial  relationships)  abilities  and  listening  skills,  when  a  tape  is 
utilized  to  supplement  the  written  page. 

The  material  used  in  the  program  can  be  described  briefly  as  follows: 

1*  They  canslif  of  individuQl  bpeki  snd/or  fapes  of  direcHoni  fsr  making  ianefhing  (tig*,  □ 
bslsnding  diswn^  Ipeol  mdrfsnel^t^e  of  rnuilE  ^^fer)  or  eonducMng  q  simple  eleefrieal  e^peri- 
menN 

2,  Essh  book  gives  simple  sl^ep-by-ifep  verbsl  dire^Honi  far  ^he  acHvify^  llluifraMQns  aqEom- 
pony  each  page  of  I'exN  These  suppjemenf  the  fexf,  buf  are  so  deilgned  fhsf  thm  learner 
musf  qHehd  to  the  text  as  well  as  ts  the  I llustratians^ 

3,  A  ilngle  praqesi  or  activity  is  dsvelpped  In  each  b^k. 

4«  The  directl^s  are  available  both  in  print  and  audio  tape.  Thii  enabigs  the  learner  to  selgct 
s  topic  by  virtue  of  his  interest^  rather  than  beirig  reifrfsted  to  those  booklets  with  dlrectlonl 
he  can  redd. 

A  question  that  may  arise  from  the  description  of  the  materials  described  is^  *'How 
do  these  maieriala  contribute  to  the  learning  process  for  the  elementary  school  learner?/' 
The  following  examples  illustrate  some  intended  classroom  uses  of  these  materials: 

U  Secause  the  leqrrier  must  manipulate  materials  to  moke  lomething  or  do  something^  he  gets 
practice  in  developing  psychomotor  skills* 

2-  Mony  learners  need  highly  motivated  praotice  m  following  direetloni  both  by  liitenmg  to 
them  and  reading  them>  The  activities  deicribed  in  the  b^klets  provide  the  learner  with  a 
reol  purpoie  for  close  listening  or  egreftjl  reading*  (A  poor  liitener  who  is  a  good  reader 
can  read  the  directions  after  he  hears  them  If  he  needi  to.) 

3*  Since  the  materials  are  lelf-direeted^  learners  can  engage  in  independent  study  to  learn 
processes  and  concepts.  Thus^  a  learner  eon  be  learning  on  his  own  while  his  teacher  is 
working  with  ether  learners. 

4s  The  material  con  be  utillied  to  evaluate  a  learner's  undersfandlng  of  a  concept.  For  example, 
e  learner  may  read  the  following  dlrectlonsi  Fold  rhe  piece  of  construction  paper  In  half  the 
short  way*  Does  the  learner  understand  the  concept  "Fold  Half,  Short  Way?"  His  under- 
standing can  be  determined  by  evaluating  the  learner's  performance. 
Did  he  fold  the  paper? 
Did  he  fold  the  paper  in  half? 
Did  he  fold  the  paper  the  short  way? 

5,  Teeehers  who  are  reluctant  to  utilize  industrial  arts  type  activities  beeaus^fe.^  their  own 
lack  of  skill  or  because  they  Feel  there  Is  not  enough  time  in  an  already  overcrowded  doy 
con  provide  these  materials  for  learners  to  use  in  their  free  time  d.  Ing  the  day, 

6,  After  a  learner  has  completed  an  activity,  he  has  knowledge  or  ^.ill  that  he  eon  share  with 
his  peers*  Speaking  skills  can  be  reinforced  as  the  learner  presents  the  step^by-step  direc- 
tions to  another  learner.  The  activities  also  provide  the  learner  with  on  opportunify  to 
develop  his  skilli  In  organizing  and  sequencing  his  ideas  and  thoughts.  For  example,  a  with- 
dfawft  of  shy  learner  who  becomes  skill^l  in  a  particular  process  (making  a  wooden  marion- 
ette) Is  provided  the  opportunity  to  share  hii  experience  with  his  peers*  He  can  present  the 
maferlol  to  one  leamer  or  group  of  learners. 

7,  Each  booklet  has  suggested  activities  for  follow-up  and  enrichment.  For  example,  a  learner 
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wh@  ii  fntereiftd  eeuld  b©  encogroged  fe  frace  fhe  deriyaHsn  ef  wordi  usad  in  fhe  direeHons, 
The  words  Insglafe  and  femlnal  are  enomples  feken  from  an  elecfricify  aeflvifyf  bosklet, 
Anafhtr  t^omple  would  be  for  fhe  leomer     ixploin  fs  hit  petrs  fhe  iqlenHfls  principle 
behmd  fhe  balsngirig  clown  thof  he  hos  consfrucfid^ 

DEVELOPMENT  OF  THE  ACTIVITY  BOOKLETS 

Instrucdona  were  written  tising  Durrell's  word  list  to  control  the  reading  vocabulary* 
However,  technical  words  were  not  changed  to  conform  to  the  word  list*  For  example, 
worda  like  **poat"  or  **cover"  were  not  yubatituted  for  "terminal**  and  "insulation" 
becauie  ©f  ttiair  relationship  and  Importance  to  the  topic  being  developed.  Readability 
wag  determined  by  computing  the  Dale=Chall  Formula  for  each  teoklet. 

Each  booklet  was  then  teeied  in  a  nearby  school.  The  information  collected  in  tile 
ttyi   "  period  wag  used  to  revise  and  improve  tlie  accivity  booklets, 

UTILIZING  THE  iOOKLETS  IN  THE  CLASSROOM 

An  Ijitereit  center  consisting  of  45  bfjoklets  was  established  at  the  back  of  the  claii- 
room.  Special  portable  carrels  were  constructed  to  fit  on  the  typical  classroom  table 
top*  These  carrels  enabled  individuals  to  work  on  their  selected  activities  witiiQUt  dis^ 
mrbing  other  members  of  the  class* 

Equipment  and  supplies  necessary  to  complete  any  of  the  manipulative  activities 
were  stored  in  boxes  on'  shelves  in  the  interest  center.  The  actlvitlas  usually  required 
only  materiala  that  would  be  common  to  any  well- equipped  classroocn*  BeU  wire,  door 
beU,  6- volt  batterieaj  tempera  painta,  string,  crayons,  paper,  paper  tubes  and  blocks  of 
wood  are  a  few  examples  of  materiala  needed  to  perform  the  activities  au^eated  In  the 
varloua  booklets, 

UTILISATION  OF  THE  ACTIVITIES  BOOKLETS 

Learners  were  allowed  to  select  and  work  with  an  activity  booklet  any  time  during 
ilie  day,  provided  they  had  completed  tiiair  various  aaaipiments.  For  example,  leaimers 
could  visit  the  center  when  not  working  in  a  reading  group  or  performing  a  specific 
assi^iment  in  one  of  the  subject  areaa*  Because  of  space  limitations,  only  eight  learners 
could  use  the  center  and  its  materials  at  one  time.  Activity  booklets  were  aelectad  by 
the  laamera  according  to  a  particular  interest.  Learners  took  their  selected  activity 
booideta  to  one  of  the  carrels  and  followed  the  written-illustrated  instructions  to  comple- 
tion. Actlvitiea  requiring  drying  or  extended  working  periods  wera  stored  by  leaimers 
until  they  had  free  time  again, 

EVALUATION  OF  THE  PROGRAM 

At  the  end  of  the  school  year  all  leamera  showed  marked  improvement  in  their 
ability  to  read  and  to  carry  out  instructions.  There  was  a  notable  change  in  the  learners* 
altitude  toward  reading*  The  classroom  teachers  noted  improvement  in  work  habits, 
a  elf- motivation,  self-confidence  and  reliability. 

The  following  statements  indicate  the  reaction  of  learners  and  teachers  to  using  Ae 
activity  booklets,  ^'"^'S*^ 

Lecirnai^s'  Comrrianti 

"For  the  first  time  I  had  to  read  for  a  reason*" 

**!  like  to  make  things," 

*Tt  lsn*t  like  reading  a  book," 

**lt  gives  reading  a  meaning." 

"Can  I  use  these  booklets  again?" 

"May  1  do  the  same  activity  again?" 

t^ochars'  Coftimtnti 

"Learner  is  hyperactive  and  perceptually  handicapped,  with  a  normal  Interest  span 
of  5  minutes;  worked  for  over  25  minutes  on  one  activity.'* 

"Learner  showed  little  reaction  at  first,  but  later  talked  about  his  finished  project 
for  four  days,"  ; 


"Learner  stayed  In  two  recesses  to  work  with  hflr  activit>'  booklet," 

'*T\dm  was  the  learner's  first  positive  reaction  to  any  school  activity  this  year,'* 

"Learner  worked  for  26  minutes-  usual  interest  span  is  5  to  6  minutes/* 

eONeLUIIQN 

The  presentation  attempts  to  go  beyond  those  comments  we  continuously  hearj  such  as: 

"Let*!  interrelate  skills  and  content*" 

"Let's  develop  blocks  of  learning  time," 

"Let's  use  our  reading  skills  the  entire  school  day." 

1  ttilnfc  that  Mb  program  illustrates  what  Interrelatedness  Is  all  about  and*  more 
taport^t*  how  interrelatedness  could  happen  in  our  elementary  schools. 
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Putting  EST  into  Action—How  We  Did  It 

Sttty  A.  Ford 

The  purpose  of  our  participation  in  this  conference  is  to  show  how  we  implemented 
m  elementary  school  technologies  (lA)  approach  to  learning  in  our  curriculum.  However, 
we  feel  that  it  is  equally  important  to  share  bi  uJ-v  why  we  felt  this  implementation  should 
take  place.  Here  are  our  answers: 

1.  Technologies  in  the  classroom  makes  f  j  curriculum  more  relevant  to  the  real 
world.  Academic  awdlea  are  placed  in  a  fi  Huework  of  application  to  life  problems  and 
work  situationa.  Children  become  aware  of  and  interact  with  their  environment. 

2p  Technologies  In  the  classroom  help  pfepare  children  to  live  in  and  cope  with  a 
tecluiQcratic  society.  Technology  provides  an  orientation  to  machines  and  systems,  Chll- 
cteen  leaiTi  to  see  career  choices  as  flexible  and  variable,  so  their  own  abilities  and  in- 
terests may  be  matched  to  a  variety  of  occupations. 

3,  Technologies  in  the  classroom  provides  an  altemative  to  the  strictly  academic 
EpprQach  to  developing  basic  skill  a, 

4»  Technologlai  provides  a  vehicle  for  developing  a'positive  self  concept  by  empha- 
iizing  what  one  can  do,  rather  than  can't  do.  It  provides  opportunities  for  success  and 
/  foiters  tiie  understanding  that  different  people  are  good  at  different  things, 
£      5.  Finally,  technologies  provides  an  opportunity  for  children  to  develop  a  systematic 
mf^roach  to  problem  solving  and  learning, 
"^^  OiiT  school,  a  modified  open  space  school,  bases  its  philosophy  of  learning  on  an 
Individualized  flexible  approach  which  incorporates  team  teaching  and  differentiated 
J-itaffing,    We  believe  that  by  providing  a  variety  of  alternatives  we  can  enable  each  child 
5 to  utilize  hia  most  effective  learning  mode  to  achieve  continuous  progress. 
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We  began  our  project  by  stating  for  ourselveB  and  the  administration  of  our  gchool 
system  what  we  hoped  to  accomplish,  limiting  ourselves  to  realiHrfc  guidelines  for  the 
project^  financially  and  in  staff  involvement.  It  was  then  decidei'  implement  the  pro- 
gram within  these  limitations  for  the  first  year. 

Two  classroom  teams  were  approached  andagreedto  implement  the  program  in  their 
clasirooms*  One  was  a  combined  first  and  second  grade  classroom,  and  the  otiier  a  third 
grade  classroom.  Both  teams  had  previously  experimented  widi  technology-oriented 
activltiae* 

We  then  sought  input  from  various  resource  agencies  and  obtained  excellent  response. 
Jame^  Snyder,  the  W,  Va.  [tepartmentof  Hducatlon's  lA  program  specialisr,  gave  us  much 
help,  encouragement  and  guidance.  Fairmont  State  College  coordinated  some  of  its  teacher 
training  program  with  our  activities,  providing  us  with  additional  personnel  for  compli- 
cated projects,  as  well  as  enabling  members  of  its  faculty  to  act  as  additional  resource 
people  for  ue*  We  were  able  to  provide  laborator\^  experiences  for  students  in  the  teacher 
training  program  where  these  opportunities  had  not  existed  in  the  past. 

We  also  found  parents  and  businessmen  interested  and  cooperative  in  providing  volun- 
teer time  and  materials  for  some  of  our  projects.  Parents  have  been  interested  in  and 
auppdirtiva  of  the  program,  reinforcing  our  belief  in  its  importance* 

Am  the  teaching  teams  became  involved,  we  found  it  necessary  to  reaffirm  and  clarity 
our  position  that  we  did  not  want  to  add  an  additional  subject  to  an  already  crowded  cur^ 
rlcuium.  We  wanted  to  view  technologies  as  a  method  of  exemplifying,  reinforcing  and 
integrating  concepts  we  were  presently  developing  in  various  subject  areas.  While  the 
nature  of  technologies  carries  some  inherent  concepts,  we  have  not  codified  them  into 
a  separate  body  of  learning  and  currently  have  no  plans  to  do  so. 

The  teaching  teams  identified  various  units  of  work  which  had  been  scheduled  for 
Oie  year  and  which  they  felt  were  particularly  adaptable  to  a  technologies  approach. 
They  also  assisted  in  formulating  concise  goals  for  the  program. 

We  have  developed  the  following  goalsf 

'^Imprevtmenf  of  seIf=esnoepf  ifydenfs 
^Divelopnienf  of  a  syit'emofie  spprosEh  fo  doing  weH< 
-^Carter  oworeneis 

"^Maifery  of  Idfefy  procedures  and  opprssigHon  of  fhelr  Imporfqnqe 
-^Davelopment'  of  dectiiofimokihg  skills 
^Oevilopmenf  of  selfevslyofion  skiils 

The  teaching  teams  entered  the  program  with  enthusiasm,  and  resourcefulness.  They 
were  particularly  creative  and  successful  in  integrating  technologies  into  their  curriculum. 
They  have  proved  that  all  subjects  may  be  adapted  to  a  technological  teaching  mettiod  and 
that  technologies  provides  an  excellent  vehicle  for  Integrating  various  subject  areas  into 
a  focused,  applicable  body  of  skills  and  knowledge* 

An  additional  bonus  to  the  program  came  early  when  our  special  education  team  be-^ 
came  interested  in  technology  activities  and  saw  immediate  relevance  to  their  EMR 
program.  They  have  developed  three  units  to  date  using  technologies,  transportation,  a 
holiday  unit  for  Christmas  and  a  personal  hygiene  unit.  Within  these  units,  they  have 
developed  skills  in  the  use  of  tools,  following  directions,  sequencing,  classification  and 
problem  solving,  besides  the  academic  concepts  contained  in  the  units. 

The  first  and  second  grade  teaching  team  has  planned  two  major  units  and  several 
mini  units  for  this  year.  The  major  units  were  an  introduction  to  map  and  globe  skills 
and  a  unit  on  the  construction  industry.  They  have  also  completed  units  on  metric  meas^ 
urement  and  time  in  math  and  a  language  arts  related  unit  on  following  and  interpreting 
written  directions* 

The  third  grade  teaching  team  has  also  planned  two  major  units  and  has  used  a  tech- 
nologiai  approach  frequently  in  all  subjects  this  year,  Tiieir  two  major  units  were  de^ 
veloped  for  a  study  of  communities  and  of  fiawaii.  They  also  have  done  several  teCh^ 
nology  projects  in  math,  science  and  language  arts* 

Pam  Markel,  a  member  of  the  first-secondgrade teaching  team,  describad  their  map 
skills  unit  like  thisj 

We  cenjered  our  ftrsf  ftGhnology  eMperienee  on  q  soeial  sfudies  gnlf*  We  wanjed  the 
chy-dfm\ to-wn?iBf rtond  whaf  o  map  wai  and  fhe  pgrpese  if  stfved.  We  wanfed  fham  fa  realize 
that  a  map  ihowed  d!  reef  ion  and  diifance  from  place  fe  pla^e.  We  wanfed  fhmm  fo  undersfand 


26 


:      that  maps  are  used  fqf  varlaus  purposely  end  we  wanted  the  children  ts  have  many  harids^qn 
«xpef}en€9S  with  maps.  We  tried  ta  incarparate  sther  subject  oreos  such  g|  math  and  language 
Qfts,  The  dMIdien  drew  maps  of  femlilar  areas  In  their  schea!  and  wrote  directions*  We  dis- 
gyMed  aerial  views  and  relative  pasitian  af  things  as  they  stood  in  different  places*  The  chil- 
dren understood  and  experienced  why  people  need  maps* 

Linda  Dowell,  a  member  of  the  third  grade  teaching  leamj  described  a  unit  on  com- 

We  plcmned  our  unit  to  show  how  csmmunities  develep  from  the  resources  qround  them. 
The  ehlldren  built  bulldlnp  found  in  a  community  and  constructed  their  own.  They  found  out 
why  Eonlng  laws  were  needed^  they  learned  and  eMperlenoed  ab^t  voting  and  the  democrafle 
pfoteti.  They  studied  the  resources  of  their  own  community  and  took  one  resauree  to  study  In 
depth.  They  learned  that  one  res^rse  (opples)  coutd  be  used  In  many  ways.  They  made 
opplssause,  apple^tter,  applehead  dalls^  etc,  The)^  experienced  line  assembly  in  making  a 
traln^  sinee  one  of  their  communiiy's  Industries  was  a  railroad.  They  learned  about  t^ls  and, 
in  doing  the  unit.  Incorporated  math,  language  arts  and  science  with  social  studies. 

In  iummary,  we  found  the  elementary  technologies  approach  to  be  a  valid  instruct 
aonal  mefliod  which  ihould  be  expanded  within  school  systems  and  In  teacher  training 
.^rogrsme.    It  has  application  to  all  parts  of  the  elementary  curriculum,  facilitates  inte= 
-  ^mdM  of  learning  and  makes  the  academic  program  relevant  to  modem  societyp  More^ 
ov#r,  it  makes  learning  fun  for  both  students  and  teachers.  It  fosters  creativity  and 
escoufiiges  curiosity  and  research.  We  tried  it=  and  we  like  it! 

^Mrs,  Fafd  Is  the  curriculum  coordinator  and  assistont  principal  at  Anna  Jarvis  Elementary  School  !n 
.Grofton,W,Va, 


Industrial  Education  Approach  to  Career  Awareness 

Janet  Forasman  and  Marjorle  Inman 

■  Industrial  Education  Approach  to  Career  Awareness  is  an  ESEA  Title  III  project. 
Funding  is  through  the  Wyoming  State  Department  of  Education,  The  project  is  funded 
fdr  a  S-year  period  ^  originating  at  the  second  grade  level  the  first  year,  K»3  the  second 
year  and  K-6  the  third  year.  The  project  was  written  by  Janet  Foresman  and  Marjorie 
Immanj  second  grade  teachers  for  the  Buffalo  Ridge  Elementary  School,  Cheyenne^  Wyo* 

7  This  program  is  being  developed  at  Buffalo  Ridge  Elementary  School  and  St,  Mary's 
Parochial  SchooL  This  program  ii  supportive  to  the  current  career  education  curriculum 
deiipied  by  Laramie  County  Scho<.>l  District  Number  One, 

- :  Industrial  Education  Approach  to  Career  Awareness  is  a  project  that  has  changed  the 
tradltionaUy  structured  program  through  a  hands-on  feature  that  has  strengthened  the 

:.;  teaching  of  tiie  basic  skills,  TTiis  type  of  program  would  also  aid  in  the  psychological 
devdopm^t  of  tiie  children.    'The  hands-on  approach  should  not  be  a  course  solely  for 

J^^the  purposeof  teaching  how  to  use  tools  but  the  approach  itself  should  be  a  teaching  mediod, 

Ilie  need  for  this  type  of  program  at  the  elementary  level  is  to  enhance  the  career 
'  and  attitude  development  that  initially  resides  in  the  local  neighborhood  school.  It  will 
?  provide  appropriate  and  productive  means  of  meeting  the  student  needs  which  is  the  pur- 
5i-poge  of  the  Buffal©  Ridge  projectp  The  program  will  be  available  to  both  girls  and  boys 
E{;;#i^aUy,  Through  informal  surveys  the  staff  at  Buffalo  Ridge  School  have  determined  the 
^I^VfsUowing  needii 


1,  Ta  QQin  knowledge  and  underitandlng  ©f  the  many  areas  of  aooupaHona!  opporhjnifies  in  the 
loaal  eommynlty?  to  InGregse  knowledge  and  ynderitandlng  of  the  teehnolpgicgl  relotionihip 
^-  of  our  eyityre  and  of  the  world  at  large. 

i-  ■ 
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2,  Te  dfivelep  mofof  e^rdinoHon,  ielf-dlrecHen  and  soclol  skMli  eenduelve  fo  cenitrucflve 
human  InfefQ^fiofi* 

3,  To  Inereqse  motivqfiqn  far  bQiic  ikill  dtvelopmenf  while  luifaming  poiltlvt  lel f-cpncepfs 
and  enaouraging  ^yrlo^ffy* 

PRDJieT  COALS 

All  children  will  benefit  from  ihe  .experiences  provided  within  th#  project  activities. 
These  educational  activities  wUl  involve  oxpcMMcrnceB  in  the  cognitive,  nffective  and  pgycho- 
motor  domalng. 

Project  goals  are: 

1-  The  itudenfi  Involved  in  fhis  projtef  will  be  mHpmmd  fa  the  eoneept  of  eareer  aworeneis  and 

fhe  rtsulfant  rgsponsibf  lit fes  aisaelated  vylfh  the  world  of  work. 
2*  Th©  eencept  of  eareer  edu^afion  will  be  infijsed  within  the  present  dlitriet  approved  cyr- 
rkulum*  Thii  Inftjiion  will  be  cendueive  to  socio!  and  academic  skill  development  as 
measured  by  e  teaeher^evtloped  base  line  meoiuremenf« 
i   3^  The  students  inyqlved  in  this  project  will  develop  ond  utilise  newly  Qcqulred  hymonisHc 
^        skills^  lalf^govemonee  and  group  partleipotidn  (e.g.,  good  citizenihip)  as  measured  by  o 
t       teQehf^r^tveloped  social  tcali, 

■     4,  This  proieet  will  operate  from  o  commynlty  baie  model  whereby  interested  ond  oppreprlate 
.         resource  persons  ond  lites  will  be  utilised  to  their  ftjllest  astent, 

.   ..  .  .  . 

PROCESS  to  ACHIEVE  OQALS  (UNIT  DESCRIPTION) 

In  die  second  grade  at  Buffalo  Ridge  Elementary  Schwl  the  students  study  nine  career 
unite.  These  units  Include  the  careers  that  produce  a  product  along  with  the  service 
careers. 

We  must  emphasize  that  these  units  are  not  separate  subjects  but  correlate  and  inte- 
grate win  the  present  curriculum.  It  is  one  which  a  '*hands-on-*  method  is  used  to  make 
each  unit  a  realistte  experience, 

"Let's  Eat"  unit  was  introduced  with  the  Foods  for  America^  a  national  program.  It 
was  presented  m  the  second  grade  students  by  the  Future  Farmers  of  America  from  the 
high  school  agriculture  department.  The  teacher's  guide  provided  reading  overlays  and 
work  dittos  to  go  with  each  lesson.  The  FFA  students  brought  farm  equipment  and  animals 
to  the  play  area  and  the  classroom  for  the  students  to  see,  pet  and  better  understand.  The 
**handi-on"  activity  was  making  farm  animals  using  wood*  cotton  and  paper, 

A  field  trip  was  taken  to  a  dairy  farm  where  the  students  had  the  opportunity  to  sea 
a  herd  of  dairy  catde  and  calves.  They  observed  the  methods  of  feeding  and  milking  and 
learned  how  "the  milk  is  taken  care  of  before  it  is  transported  for  bottling.  The  class 
read  from  their  health  books  and  library  books  about  the  dairy  industry  and  the  value  of 
these  products  in  our  daily  lives.  The  class  then  made  ice  cream  and  their  own  butter. 
Coordinating  with  math  the  students  learned  liquid  measurement  of  quarts,  pints  and 
cups  including  the  fractions  of  one  half,  one  fourth  and  one  third, 

After  studying  the  basic  food  groups  from  their  health  books*  the  class  planned  and 
prepared  a  breakfast.  Using  the  assembly  line  process  they  prepared  eggs,  bacon,  toast 
and  Juice  with  each  student  having  an  important  job.  Student  tutors  from  the  high  school 
home  economics  department  gave  a  helping  hand.  The  class  served  70  people  without  a 
mishap. 

Our  art  teacher  correlated  hei  program  with  our  unit*  and  the  class  made  a  learning 
bulletin  board  using  paper  farm  animals  and  buildings. 

The  class  then  talked  about  the  byproducts  of  the  cattle  industry,  A  representative 
from  the  Tandy  Leather  Company  visited  the  class  to  discuss  the  different  kinds  of 
leather  and  their  uses.  The  class  had  the  opportunity  to  experience  working  with  leather 
making  purses^  pouches  and  moccasins. 

The  Health  Occupation  Unit*  "What's  Up  Doc*"  was  begun  by  inviting  members  of  the 
many  different  medical  professions  into  the  classroom  to  talk  to  the  students  and  show 
the  tools  of  their  trade. 

An  ophthalmologist  talked  to  the  children  about  the  parts  and  functions  of  the  eye. 
He  displayed  the  instruments  used  in  eye  surgery  and  a  large  electric  magnet  used  to 
remove  metal  objects  from  the  eye.  The  children  enjoyed  eKperimenting  with  the  magnet 
and  its  strength. 
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flEmployees  of  fte  local  Blood  Bank  visited  the  clasi  and  demonstrated  the  proceie  of 
jving  blood  from  a  donor.  The  claas  observed  the  process  of  determining  the  typing 
^/;£eJliQg  of  bloodk  While  the  blood  was  being  drawn  the  class  was  informed  of  the  need 
0lood  and  Mood  ^nors. 

•iTbg  CheyOTie  AmbulMice  Service  brought  an  ambulance  onto  the  school  playground, 
'litt^dan&  explained  what  equipment  they  carry  in  the  ambulance  and  its  use.  They 
r^Useussed  what  their  dudes  were  as  attendants*  Of  course  the  demonstration  of  the 
IftftM  mjrmim  and  when  they  were  used  brought  great  excitement  among  the  children, 
?  A  d^tlgt  spoke  to  the  children.  The  class  viewed  filmstrips  on  dental  hygiene.  Once 
th^  elass  had  Ae  o^Drtunlcy  w  see  the  instruments  used  and  to  hear  the  explana- 
rgf  ttifir  use, 

TScud^t  nurses  from  the  University  of  Wyoming  visited  the  children.  They  talked 
dse  different  types  of  nursing  and  the  education  each  required.  They  demonstrated 
^ttia  use  of  the  steAoscope^  how  to  take  blood  pressure  and  how  to  put  on  a  sling.  The 
^^^U^en  were^  given  die  opportunity  to  use  the  instruments  on  each  other  and  were 
^^rUled  wi&  hearing  their  own  or  friends*  heart  beat  using  the  stethoscope, 
I;  The  finil  session  was  a  visit  from  two  surgical  nurses.  The  nurses  came  dressed 
^Ifia  tiielr  unlfbrms  and  brought  a  sterile  pack  of  instruments  and  uniforms.  As  they  talked 
about  dieir  duties  they  put  on  their  surgical  gowns  and  gloves^  then  opened  the  instruments 
tta  th^f  were  actually  preparing  for  surgery.  When  they  completed  their  demonstration 
class  was  allowed  to  gamine  and  handle  the  instruments.  This  was  one  of  the  most 
^taresdng  areas  In  health  occupations  for  the  children.  These  nurses  helped  eliminate 
; iome  of  die  fears  of  surgery  for  the  children, 

^  V  AH  throng  the  unit  the  class  used  library  books  relating  to  health  occupations  and 
Jlliair  health  books  as  references.  The  children  picked  the  career  words  they  wanted  to 
iteam  to  sp^  and  add  to  their  vocabulary  and  their  regular  spelling  list.  One  word  out 
J^  rmwiy  diat  was  chosen  was  '^ophthalmologist.**  Since  the  challenge  was  their  own 
!^booiing  it  was  met  with  great  success.  As  a  culminating  activity  fte  class  made  doctor 
l^r  DUrse  shinies  out  of  wood  or  plastic  for  their  desks, 

**Let'i  BuUd  It'*  was  a  unit  on  Home  Construction,  Along  with  teaching  awareness 
l^out  Ae  dttfferent  careers  involved  in  home  construction,  this  unit  is  designed  to 
;4btt^oduce  various  types  of  hand  toolsp  die  importance  of  planning  and  acnial  construction 
Sf  a  project, 

A  local  contractor  came  into  the  classroom  and  built  a  small  project  where  the 
g^tud^ts  observed  the  use  of  hand  tools.  He  impressed  upon  the  children  the  need  for" 
SWifety  and  care  of  all  tools.  He  desired  the  plan  for  his  demonstration  and  showed  the 
^^bUdr^  how  to  go  about  making  a  list  of  materials  needed  before  one  starts  to  actually 
JiuUd* 

^  By  reading  in  their  science,  social  studies  and  library  books  the  children  learn 
■Jwhere  different  building  materiais  come  from.  The  students  learned  how  to  use  a  steel 
tMpm  and  odier  Instruments  of  measurement  through  math  lessons.  Once  more  while  the 
iUoait  is  progressing  the  children  choose  the  words  connected  with  home  construction  they 
t!99^tto  learn  how  to  speU, 

iti;  The  handa-on  activity  was  to  build  a  bird  house.  The  children  began  by  using  a  grid 
i!tb  draw  up  plans.  They  were  taken  in  groups  of  eight  or  ten  to  begin  sawing  their  lumber 

putting  together  ditf  bird  houses, 
^\:v  :  While  some  sttidents  were  working  with  wood  the  rest  of  the  class  wpre  in  various 
dS^jO^tm  doing  such  activities  as  making  leather  poucheSj  weaving,  embroidering,  design- 
y^:,  and  making  wall  hangings  and  constructing  projects  out  of  styrofoam.  Each  child 
;^ttted  dirou^  each  center  before  the  unit  was  completed, 

^^  -.to  unit  of  sttidy,  student  tutors  were  used  from  the  high  school  industrial  educa= 
pidn  j^aises*  The  elementary  students  develop  a  close  relationship  with  the  student  tutors, 
Jjf^-  Throughout  ftis  unit  the  class  takes  many  field  trips  to  watch  the  progress  of  homes 
^j^iing  bunt  in  dieir  neighborhood, 

A  unit       Manufacturing  Careers,  ''We  Make  Lots  of  Stuff,*'  was  begun  by  a  field 
^ti|iip  to  a  clofliing  manufacturing  company,  Alpine  Design,  where  the  class  had  a  first  hand 
of  die  working  of  an  aasemWy  line.  Each  child  was  made  aware  of  the  importance 
Wtaoh  job  and ^e  need  for  cooperation  while  working  together, 

fej  i  Wi  the  use  of  selected  library  tooks  and  Aelr  social  studies  book  the  class  began 
^(^^a^on  for  settfng  up  dielr  own  company  and  assembly  line.  The  students  decided 
[^mske  puppets  and  formed  the  Wooden  Spoon  Puppet  Company, 
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since  the  children  were  making  wooden  sfxjon  puppets,  they  needed  to  learn  some 
baalc  sewing  skills  such  as  putting  in  a  simple  casing,  heniniing  and  sowing  on  buttons* 
A  high  school  home  economics  class  was  contacted,  and  six  girls  came  to  the  classroom 
as  student  tutors  to  aid  the  children  in  their  sewing.  Both  boys  and  girls  made  their  own 
puppet  dress. 

Officers  were  elected  for  the  company  and  the  rent  of  the  class  was  tested  to  find  the 
ekUled  and  semi-skilled  workers,  l^ach  student  understood  chat  they  had  a  special  job 
and  the  importance  of  that  job  on  the  a.^sombly  line.  As  the  spoons  moved  do^ii  the 
assembly  line  the  faces,  hair,  headbands  and  dresses  were  put  on  each  spoon. 

,  As  each  puppet  was  completed  they  were  packaged  as  if  they  were  going  to  be  shipped* 
At  the  end  of  the  ^'working  day''  each  employee  was  paid  by  a  check  dras%Ti  on  the  IBuffalo 
lUdge  Bank  (set  up  by  the  children)  for  the  number  of  hours  they  worked. 

As  a  mathematics  lesson  the  class  found  out  the  minimum  wage  a  worker  could  earn* 
They  figured  che  number  of  hours  they  would  be  working,  thereby  arriving  at  the  amount 
each  W'orker  would  be  paid, 

7'hroughout  this  unit  a  notebook  in  the  shape  of  a  doll  was  kept  which  included  the 
children's  creative  w^riting,  mathematic  problems  and  career  spelling  words, 

"Come  Travel  With  Us,"  a  unit  on  Transportation*  brought  about  a  great  deal  of 
eagerness  with  the  second  graders. 

The  class  took  many  field  trips  to  visit  the  different  forms  of  transportation  found 
in  our  community*  Some  of  the  places  they  visited  were  the  aii-port.  Air  National  Guards 
a  truck  terminal,  a  bus  depot  and  train  station* 

The  children  were  taken  by  commercial  bus  to  Laramie,  Wyoming,  where  they  visited 
the  University  of  Wyoming  campus.  They  had  the  experience  of  returning  on  an  Amtrak 
train* 

The  second  graders  read  about  the  different  careers  involved  in  transportation  in 
their  social  studies  text  and  chosen  library  books*  iMaps  and  world  globes  were  examined. 
Drawings  of  simple  maps  by  the  students  were  made  and  displayed* 

The  children  had  a  choice  of  making  various  types  of  transportation  projects  in  the 
hands-on  activity*  Some  of  these  were  cars,  trucks^  planes,  trains*  boats,  rockets  and 
others  (imaginative  or  real)*  This  was  one  project  the  boys  especially  enjoyed* 

Paper  airplanes  were  made  using  different  t>pes  of  paper.  The  class  was  divided 
into  groups  with  each  group  using  a  different  weight  and  kind  of  paper*  The  designs  of 
the  airplanes  were  discussed  with  the  class*  A  contest  was  held  and  each  group  flew 
their  planes.  The  planes  from  each  group  that  flew  the  best  then  competed  with  the  other 
groups*  The  class  then  could  determine  which  paper  material  and  design  was  best  for 
making  planes  by  observing  those  that  had  the  best  flight  distance, 

"Our  Friend  The  Policeman"  is  a  unit  of  study  on  Law  Enforcement,  At  this  age 
level  this  is  a  very  important  unit,  Our  goal  in  this  unit  is  to  stress  that  the  policeman 
is  one  who  ho]ps  us  and  not  one  w^hom  we  fear* 

To  go  along  with  what  the  children  were  reading  in  their  social  studies  textbook  and 
basic  reader  about  law  enforcement,  community  resource  persons  such  as  members  of 
the  police  force,  sheriff's  department,  highway  patrol  and  a  probation  officer  talked  to 
the  class  ah.  ^jt  their  jobs*  The  second  graders  were  taken  on  a  field  trip  to  the  police 
station  and  I il- riff's  department. 

The  interest  in  this  area  was  shov\Ti  through  the  type  of  creative  stories  and  math 
story  problems  that  the  children  wrote* 

in  preparation  for  tlie  hand^-on  activity  the  class  studied  about  simple  electrical 
wiring  in  their  science  books.  The  children  worked  cooperatively  in  designing,  wiring 
and  putting  together  an  electrical  stop  light. 

*T  Keally  Dig  It*' was  the  unit  where  the  students  investigated  the  careers  of  the  arche- 
ologist  and  geologist,  '1  his  unit  has  great  appeal  to  second  graders  because  of  the  study 
of  dinosaurs. 

This  unit  w-as  introduced  by  tiie  studying  of  dinosaurs ,  the  different  types  of  rocks 
and  rock  forma cions  in  their  science  texttook.  Selected  library  references  were  brought 
into  che  classroom  for  further  information.  The  children  were  taken  on  a  field  trip  to  sea 
a  museum  where  a  geologist  and  archeologist  talked  to  the  children  about  the  facts  they 
had  been  reading*  The  class  saw  a  demonstration  on  how  fossil  prints  are  removed  from 
the  ground  and  how  missing  parts  of  a  dinosaur  are  recreated  or  reconstructed. 

The  first  hands-on  activity  with  this  unit  was  to  have  the  children  make  their  own 


30 


37 


fdgiil  print  out  of  oil  clay.  By  using  plaster  of  paris,  the  children  wero  able  to  refiiov© 
the  print  from  the  clay. 

.  With  the  help  of  the  art  teacher  the  sru dents  made  their  own  fnvorice  dinosaLir  from 
:c2ayt  It  was  fired  and  painted^  then  pur  into  a  diornma, 

Thii  unit  lendi  itself  beautifully  for  a  groat  deal  of  crentive  writing  experiences. 
■  The  ehiidren  enjoyed  the  challenge  of  learning  to  dpeil  tlie  different  narneH  of  rock.s  and 
disoiauri. 

The  class  spent  a  good  deal  of  free  time  locating  various  types  of  rocks  and  trying 
TO  Identify  them* 

Each  student  was  given  a  duplicating  master  where  they  w-rote  their  own  ninth  story 
problemi  about  dinosaurs  and  careers  in  diis  unit.  After  they  had  their  pn)blem  and  a 
picture  was  drawn,  each  student  ran  his  osvn  master  off  on  the  ditto  machine,  A  booklet 
waa  compiled  and  given  to  each  second  grader*  In  this  way  all  tlie  students  svorked  each 
otier'S  problems  and  then  would  return  rhem  to  the  author  for  correction, 

"Me,  Myself  and  1*'  was  the  final  unit.  This  part  was  for  sulf-awareness  and  creative 

art. 

Community  resource  people  were  brought  into  the  classroom  to  talk  to  the  children 
about  making  Jewelry,  pninting,  drawing,  mu  *c  and  writing  of  lx)oks, 

'The  entire  class  wrt>te,  illustrated  and  bound  tlicir  owti  creative  books.  They  also 
made  simple  rhythm  instruments  which  were  used  in  their  music  class. 

The  second  graders  were  given  the  opportunity  to  work  svitli  w'ood^  leather,  plastic, 
fabric,  cardboard,  metal  and  paper  ro  make  their  osv^  creative  projects  using  the  skills 
thay  already  learned  thraughout  the  career  awareness  units. 

^  This  is  one  of  the  most  rewarding  and  positive  self-image  building  units  for  the 
studehts. 

In  May  of  each  year  an  industrial  education  exhibit  is  held  where  each  student  from 
elementary junior  and  senior  higli  schools  are  able  to  cKhihit  their  projects.  For  the 
second  graders  this  is  received  svith  groat  enthusiasm*  At  this  exhibit  they  compete  with 
iOtiier  students  their  age  as  well  as  being  involved  with  the  older  students,  i^ach  student 
receives  a  ribbon  for  his  work.  F.ach  child  had  the  feeling  of  success, 

TEAeHerTRAINING 

fipuffalo  Ridge  and  St*  Mary's  teachers  have  been  provided  with  svorkshops  pertaining 
to  career  awareness  and  hand  a- on  i^^tivities,  I  hose  workshops  have  w^elcomed  the 
attendance  of  other  interesved  teachers  thi*. \jghoiir  rhu  Cheyenne  School  District, 

These  workshops  provide  the  teach  ih  the  knowledge  and  skills  an  elementary 
teacher  can  use  in  the  classroom  with  stuLp  » 

^  Local  teachers  are  enc')urag?L'  au  ond  'ndMstrlai  t*ducntion  courses  offered  by  the 
University  of  Wyoming  for  flenic  ria^v  ^cht-rs* 

tVALUATION 

Several  methods  of  evai'sjiion  hnve  b'-en  done  such  as  teacher-developed  rating 
scale  for  self-direction  and  --.^  '  skU):  ,  student's  ow^n  evaluation  of  eacli  career  unit, 
academic  skills  measured  ilircL'gn  the  i  aramie  County  N  la  them  a  tics  and  {..nngLi  age  Arts 
Continua  ard  psychomotor  testing, 

Mrs*  Fores^v.jn  and  Mrs*  Inman  ore  leeend  grade  feaeheri  sf  Buffajo  Ridge  ilgmenfqry  Sehsol,  Cheyenne, 
Wyo, 


Idaho's  Approach  to  Elementary  IndLii^trial  Arts 

Douglas  i,  Hammer 

Elementary  industrial  arts  workshops  have  been  vn^^  well  received  throughout  Idaho, 
Evidences  of  the  industrial  arts  influence  in  the  elemer  -iry  school  are  beginning  to  show 
up  in  newspaper  articles  and  school  exhibits  throughout  the  state*  Iluring  the  last  two 
years  we  have  been  involved  in  approximately  fifty  elementary  workshops. 
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The  typical  elementary  tencher  is  usunlly  Hkqnical  and  hesitant  about  getting  into 
anything  new,  especially  something  that  may  mean  an  addicional  curriculum  area.  Our 
basic  goal  In  the  elementary  workshop  is  to  show  teachers  handH-on  activities  that  can 
be  related  to  their  cxiHting  curriculum  areas  such  as  i  .athematica,  science  and  social 
atudies.  While  doing  this  we  also  offer  eKpcric'nces  involving  safe  use  of  the  basic  hand 
tools.  We  are  convinced  students  learn  to  dislike  scIuxjI  and  tliat  failure  is  not  caused  by 
lack  of  ability  as  often  as  by  lack  of  motivation.  If  hands-on  activities  can  motivate 
students  to  study  related  subject  areas  and  careers  while  developing  a  sense  of  personal 
worth  through  personal  accomplishnients,  we  are  truly  teaching. 

Using  the  basic  learning  theory:  I  hear  and  I  forget,  I  see  and  I  remember,  I  do  and 
I  understand;  hands-on  elementary  industrinl  arts  activities  beconie  an  essential  part  of 
the  curriculum* 

With  this  basic  introducticm  1  would  like  to  discuss  some  various  activities  that  relate 
to  elementary  education. 

Mathematics,  Students  can  construct  math  counting  boards  for  visual  aids  in  learning 
numbers  and  their  relationship  to  each  other.  Geoboards  allow  students  to  set  up  and  see 
various  basic  geometric  shapes  using  pegs  and  rubber  bands,  Math  games  use  pegs  in 
boards  to  develop  reasoning  and  logic  as  it  applies  to  basic  problem  solving.  Tanagrams 
allow  for  a  study  of  space  relationships,  A  trundle  wheel  makes  measuring  distance  fun. 

Please  note  these  activities  are  by  no  means  the  total  of  all  possible  but  do  serve  to 
give  teachers  ideas  from  which  to  springboard. 

Science.  Many  of  thcconceptsof  scienceare  now  being  taught  using  the  lab  approach* 
Our  activities  consist  of  the  construction  of  a  mini-greenhouse  for  starting  plants.  Bird 
feeders  relate  well  to  the  study  of  environment  and  birds.  Terra ri urns  allow  for  plant 
study*  Ant  boxes  provide  an  interesting  opportunity  for  students  to  observe  this  hard» 
working  insect, 

Social  Studies >  f  he  keepsake  hutch  allows  smdents  to  use  several  different  hand 
tools  while  constructing  an  interesting  display  bos  for  items  of  particular  interest  or 
value  to  the  student, 

Weaving  looms  provide  a  means  to  study  the  basic  methods  of  cloth  construction 
used  by  pioneers.  While  using  their  looms  students  are  also  provided  an  excellent  means 
to  develop  eye -hand  coordination* 

By  constructing  his  o\m  toy  train,  boat  or  truck  the  student  is  able  to  relate  trans- 
portation careers  and  uses  to  his  own  item,  VVe  have  developed  a  sample  unit  around  the 
construction  of  a  toy  truck  which  suggests  as  related  activities  that  students  develop  their 
basic  truck  into  a  truck  that  can  do  work  such  as  a  tanker,  cattle  truck,  van  or  dump 
truck*  Quality  anddetail  will  vary  with  grade  level  and  abtiity.  To  encourage  more  learn= 
ing  we  suggest  that  each  student  tell  us  about  his  truck  —  what  kind  it  is,  what  type  of 
work  it  performs,  who  does  the  driving,  is  truck  driving  a  good  job  and  other  related 
items  of  interest*  Kven  research  can  be  exciring  if  it  is  relevant. 

We  usually  try  to  include  an  activity  using  the  basic  hand  tools  and  Jigs  to  construct 
teaching  aids  for  the  instructor.  The  purpose  of  this  activity  is  to  give  additional  experi^ 
ences  with  the  tools  as  well  as  to  provide  some  good  teaching  aids  (nr  the  classroom.  It 
also  provides  a  good  opportunity  in  use  a  jig  and  explain  the  value  and  industrial  relation- 
ship of  jigs  for  interchangeable  parts. 

Heaction  and  the  effect  of  the  workshop  have  been  good.  Idaho  now  has  many  elemen- 
tary teachers  using  the  hands-on  industrial  arts  method  of  reinforcing  their  curriculum 
as  a  result  of  the  workshops. 

May  I  suggest  that  if  you  have  not  tried  the  hands-on  elementary  industrial  arts  you 
m  ay  be  m  i s s  i  n g  a  good  o p po  r t u  n  i  ty  to  tu  r n  s  r u den  t s  ba ck  on  to  1  ea  m  i ng , 

Mr,  Hammer  ii  assiifgnt  Indusfrlal  ArH  SuptrvUar  for  fhe  Iddho  Sfdtg  Oepnrfmenf  of  Vgeoflsnal  EdusQ- 
fion,  Boise* 
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Muitibased  ESIA  in  Wast  Virginia 

William  K.  Hodgklnson 


The  focus  of  Mb  portion  of  the  presentation  is  on  the  undergraduate  elementary 
school  industrial  arts  efforts  in  West  'Virginia.  In  the  undergraduate  industrial  arts  edu- 
cation program  at  the  West  Virginia  Institute  of  Technology  students  are  given  the  oppor- 
tunity  to  participate  in  industriai  arts  experiences  in  the  elementary  schooL 

''Technology  for  Children,*'  a  suggested-selected  electivei  upper  division  course 
provides  a  dual  function.  It  gives  the  industrial  arts  major  an  opportunity  to  be  exposed 
to  elementary  education  and  the  elementary  education  major  an  opportunity  to  explore 
industrial  arts*  This  dual  purpose  clasSj  although  slightly  more  difficult  to  admin istert 
hai  provided  very  rneaningful  interactions  between  education  majorSj  each  sharing  with 
and  gaining  from  the  other  in  a  cooperative  atmosphere, 

The  following  instructional  modules  provide  organization  for  course  competencies: 


jndu jtr I pL^jj cQfLs^       1  sr I 

I.  industrial  Arts  Qnd  the  idyqattpn  of 

All  Chlldran 
lU  The  Elemtntdry  Sghoa!  Child 
ML  The  Elementary  Schoal  Cyrriculum 
IV\  The  ExeepHonai  Child 
V»  Developing  Aafivititl  fsr  the  Claurpqm 
Vl.  The  Role  of  the  llemintary  Seheel 
industridi  Arts  Csniuhant 


Elgfngntary  Edysgt'iQn  Mg'iQri 

L  Why  Elementery  Schos!  Industrial  Arts? 
lU  Amerieon  Industry 
!IL  Industflsl  Tools,  Mgfifidls,  Proeeiies 

and  Prpducts 
IV*  Developing  Aotivitiei  for  the 

CIdisroOm 
Vs  ConduoMng  Pfoduetion  Activities 


There  are  essentially  three  phaseg  to  the  class.  The  firsts  the  formal  instructional 
phase^  utilizes  the  instructional  modes  of  lecture/recitation  and  discussion  to  develop 
fundamental  understandings  of  elementary  school  industrial  arts  and  to  introduce  its 
literature. 

The  second  phase,  the  laboratory  eKpertmentation  phase,  allows  the  students  to  ex- 
plore possible  learning  alternatives  available  to  teachers  and  consistent  with  curricula. 
Sample  activities  are  designed  for  hypothetical  age-grade-subject  situations  during  this 
phase^  Each  student  develops,  using  Learning  Activity  Development  forms  (LAD's), 
iearning  experiences  which  enhance  the  meanings  of  several  different  situations*  There 
lad's  (format  follows)  are  executed  and  the  outcomes,  projects  where  applicable,  are 
discussed  in  class,  -  - 


LEARNINO  AeTlVlTY  DfVELOPMiNT  FORUM  (Koble,  1970) 

L  Aetlvlty  Title 
IL  Age/Grdde  Level 

III.  Time  Required 

IV.  Objeotivei  (behovlorolly  stated) 

V.  Rdtiondle 
VL  References 
VI L  Procedure 

VI IL  Learning  Aids  (ToolS;  Equipment^  MoteffqU^  Suppltes^  .  ^  .) 
IX.  Illustration  of  Activity 

The  third  phasei  the  observation/participation  phase,  provides  the  students  actual 
experiences  with  the  children  and  teachers  in  local  elementary  schools,  A  functional 
knowledge  of  industrial  arts  in  the  elementary  school  is  gained  through  the  planning  and 
implemeniation  of  a  production  activity  in  an  elementary  class.  This  cooperative  venture 
between  the  industrial  arts  department  on  campus  and  the  local  schools  has  been  most 
exciting  and  rewarding  for  all  participants. 

Among  the  benefits  accrued  through  this  eKperience  by  students  and  teachers  involved 
hai  been  one  significant  indirect  benefit  from  this  our  initial  exposure*  We  have  been 
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^^^^J^t^J  to  present  a  counEy  iniervice  workihop  this  fall  to  Initiate  the  conceptj 
^rf^^^y  achool  Industrial  arts  education  county  wide,  .  :yl 


of  end  dsilitanf  profeiior  in  rht  Industrial  iducaH(^  Depgrtment     West  -| 
fe^^SW*"  Technical  InaHHife^  Meftfggmery,  '^i 

pelf-Dlrected  Workshop  in  Pre-elementary  School 
Id^itriai  Arts 

l^aldb^Kobleind  David  R  Cram 


|||;#ppurliig  tht  pait  decade  K-6  induitrial  arts  programi  have  raceived  incraaaing  atten- 
Jpi^  aipeclaUy  wh^  compared  rotha  1940*s  and  early  1950*g*  West  and  Pinelli  eitimatad 
^thac  over  2,5  mlUiWfi  icudents  were  enrolled  in  elemantary  ichool  induitrial  arts  in  42 
|>_of  the  50  states  In  1970*  (Pinelli,  p,  306)  The  affects  of  current  inflation  on  elementary 
"  tschool  industrial  arts,  however,  remain  to  be  seen, 

JXirtog-.tiie  "past  5  or  6  years  incraasing  emphaais  and  funds  have  been  available  and 
;  us^  for  aarly  childhood  aducatlon.  Haad  Start  is  probably  tha  beat  known  of  this  type  of 
pi^^ain,  Thaie  program  a,  which  attempt  to  prepare  children  for  entry  into  kindargartan 
and  subsequently  the  first  grade,  should  cause  thoaa  industrial  arts  paraonnal  whose 
Jnteresti  have  been  focusad  at  the  K-6  laval  to  ask,  "Why  should  we  limit  our  lower  age/ 
^grade  level  to  the  kindergarten?**  and  **is  early  childhood  education  a  logical  and  reason- 
?f labia  e«^sion  of  K- 6  industrial  arts? 

Actually,  there  are  historic  reasons  for  using  **K"  aa  tha  lower  limit,  Howaver, i 
?be€auie  of  tha  currant  thrust  in  early  childhood  education,  that  is*  praklndergarten  adu-  f 
catipn,  it  seams  lo^cal  to  consider  extending  industrial  arts  below  the  kindergarten  level, 
■  It       of  couw  require  replacing  ti^  part  of  our  common  rafaranca 

of  '-^amentary  school  industrial  arts,'*  But  that  should  not  be  a  major  obstacle, 
'  .  .  ^  it  is  beyond  tha  scope  of  this  presentation  to  examine  the  question  of  a  change 

name,  a  brief  reference  to  the  issue  seams  appropriate.  In  this  inatance,  it  appears 
tihiit  the  term  "alamentary  school  industrial  arts**  probably  is  used  mora  frequently  to 
:  ^(rfar  to  our  actlvitias  below  tha  secondary  laval  than  any  other  referent.  The  term  we 
now  use  Is  -  'Three  Dimensional  Lea^^       or  .TQLi .    ^  . 

This  leads  to  a  second  and  final'  important  premise  on  which  this  presentation  is 
^v?i^^^  based,  ITiat  is,  to  have  a  consistent  philosophical  thrust  for  a  preschool  to  grade  six 
fc^i^^pro^am.  It  is  necessary  to  accept  the  position  that  our  role  with  praschool  as  well  as . 

learners  la  that  of  providing  three-dimensional  activities  that  (1)  reduce  levels  of  | 
ijabstraction,  (2)  encourage  activity-based  learning,  (3)  provide  for  self-expression  and 
;  (4)  assist  children  with  dieir  physiological  development  ^  their  sensory  motor  develop^^^;! 
J.  lii^t.  This  is  important  to  note!  Other  K-6  philoaophical  perspectives,  e*g,,  study  of- J 
j  tachnologyi  career  education  and  programs  with  tool  skill  foci,  are  inconsistent  with  thai] 
major  goals  of  early  childhood  education,  and  in  our  view  K-6  education  tool  1 


EARLY  eHILPHWD  f  DUCATION 

.       According  to  Evans,  tha  goals  of  early  childhood  education  are:  (1)  Socialization,  ^ 
(2)  Child's  Physical  Health  Needs,  (3)  Sensory  Motor  Development  and  (4)  Emotional  De-^ 
gyelopment,    (Evans,  1975,  p,  S3)  It  can  be  seen  that  the  one  goal  of  early  childhood  edu- 
cation  of  most  ralavanca  to  us  is  "sensory  motor  development"  although  the  other  ^als. 
?i.also  have  implications  for  diree-dimansional  learning, 

'A  sampling  of  die  gross  and  fine  motor  skills  for  3-,  4-  and  S-year  old  children  syn- 
'  theslzed  by  Karnes,  Sprogel  and  Goldberg  illustrate  some  of  tha  saniory  motor  skills  ■ 
rjfor  these  childreri:  Picks  up  pins,  etc*  with  each  eye  covered;  builds  tower  of  nine  cubes; ' 
>\drlves  nails  and  pegsi  strings  four  beads;  copies  circle  and  letters  V,  H  and  T|  cuts  witti 
i^iciisari;  puts  round  pegs  in  pegboard  holes;  holds  crayon  with  fingers  and  paints  pictures  1 
"  *    brush  on  easah* 
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s#l1o'htlp  chUdrin  develop  these  and  other  fine  motor  gkiUs  and  to  aid  in  their  general 
■        :-tnoter  development,  a  lelf-dlrected  workshop  wai  deveioped  for  leacheri.  This 
ffi¥^maJor  focui  of  our  preientaiion  but  certainiy  not  of  secondary  importance  to  the 
'oi^ebmmsnts  related  to  extending  the  leopeof  K-6  programs  downward  to  inciude  ages 

ipikHDIRieTED  WORKSHOP 

|vi^: '  The  basic  purpoie  of  the  workshop  is  both  to  help  educators  of  young  children  assess 
.J^alr  knowledga,  ikills  and  airtwdei-^Jja^^  young  chiidren  and  their  educational  needs  and 
IS'fe  increase  tiieir  ability  to  transiate  t^alr  assessment  into  reievant  educational  practices* 
^^^refbrei  tiie  amiosphere  of  the  workshop  was  designed  to  produce  active  in^ralvemOTt  by 
[^ttie  partieipants  In  *e  multiple  options  provided  by  resource  packets,  filmss  conaultantSi 
l^dlscuiiiQri  groups  and  curriculum  construction  work  groups.  Working  with  these  types 
if  of  activity  options  takes  up  about  75  percent  of  the  participants'  workshop  time, 
P  The  workshop  atmosphere  is  informal  in  nature  and  consists  of  ail  the  things  which 
L  cdntflbute  to  the  climate  in  which  the  participants  must  operate.  Describing  all  of  the 
^;alem^ts  that  contribute  to  the  total  workshop  climate  is  dlfficultp  But  the  most  important 
lieiementg  can  be  identified  and  are  briefly  described, 

il^-^:^^-:  Partleif^pants  are  greeted  by  an  activity  in  which  they  are  asked  to  learn  each  others' 
?^namei  and  to  discuss  mutual  concerns.  The  informaiity  is  also  communicated  by  the 
Kj'ttHpm  .arrangement  and  die  avallabiiity  of  refreshments  and  comfortable  chairs.  The 
^=  vvorkehop  staff  begin  the  workshop  by  Joining  the  participants  in  their  discussions.  Throu^^^ 
;  theie  dlscusslona  the  content  of  the  workshop  is  introduced  through  the  use  of  an  initial 
I;  stlf*aiseiimait.  Following  this  seif-assessment,  It  is  the  staff's  communication  skills 
JLtiiat  play  the  most  important  role  in  maintaining  an  Informal  problem -^centered  atmos- 
I  phere, 

^  ;       Thm  task  of  the  workshop  staff  is  to  use  their  communication  skills  to  provide  and 

5  ■  maijiitain  the  appropriate  balance  of  structure,  security,  gcimulatlon  and  incentive  without 

eliminating  the  minimal  amounts  of  frustration,  tension  and  struggle  that  triggers  and 
V  sustains  the  participants*  learning  and  exploration.  The  staff  *s  major  roJe  is  to  use  their 
f '  verb^  behavior,  observation  and  organizational  skills  to  maintain  a  learner-centered 

climate.  This  means  the  dominant  intent  of  the  staffs  conversation  with  the  participants 
£;  li  iritentionaliy  focused  upon  the  use  of  problem -structuring  statements  designed  to  offer 
r  a^ropriate  information,  ideas  and  resources  in  an  objective  and  nonthreatening  manner. 

They  also  organise  small  group  and  large  group  activities  whose  purpose  is  to  sustain 
?v  and  support  the  participants  by  facilitating  their  attempts  to  complete  the  self-selected 
-  packet  activities, 

gC^: .  Fafticipant'i  handbookf  Implicit  in  this  type  of  participant  involvement  in  individual- 
lied  problem  solving  is  the  assumption  that  the  most  important  learning  is  not  externally 
im^sed  but  comes  from  self-directed  intellectual  activity.  Therefore,  the  educational 
%  sequence  begins  with  an  Initial  self- assessment  and  personal  ^ai  setting  activities  and 
ii  ends  with  the  partieipants  and  workshop  leader  evaluating  the  products  or  practices  to  be 
iliuaed  by  the  participants  in  their  educational  setting.  The  workshop,  therefore,  is  organ- 
I  ized  around  a  participant  handbook  that  consists  of  a  systematically  organised  listing  of 

6  packages  of  core  actlvltiesg  suggested  resource  packets ^  opportunities  for  in-depth  read- 
Ingi  swdy  and  self^ evaluation  procedures  and  criteria. 

Initial  self-assessment  and  goa^  setting!  The  participants  are  required  to  use  the 
riotnformatlon  gained  ih^eir  initial  self-assessment  to  select  packet  topics  and  activities 
igtocated  within  the  packets  to  demonstrate  a  competency  or  develop  a  product  for  use  in 
fltfieir  educational  setting.  The  minimum  number  of  packets  and  activities  within  the 
Ifpackets  varlei  and  are  keyed  to  the  multipie  activity  options  subsequently  described* 
p.-  Lear njng,  options :  The  workshop  provides  a  rich  set  of  opportunities  and  resources 
^for  self-directed  learning.  After  completing  the  Initial  self-assessment  and  goal  setting 
ii  :  activities,  the  participants  choose  from  the  prepared  optional  resource  packets  the 
c  particular  packets  which  will  help  them  meet  their  individual  goals.  The  packets  chosen 
I-  also  contain  optional  actlvides  desired  to  develop  specific  competencies  or  supply  factual 
K  Iritormatlon  about  a  specific  area  or  topic.  In  addition  to  the  resource  packets,  the  staff 
licarefuUy  summarizes  the  participants'  choices  and  then  uses  them  to  select  and  provide 
pi'bther  ways  for  the  participants  to  meet  their  goals.  These  inciude  demonstrations,  field 
^^irtpi,  participant  displays,  tapes,  flimsj  videotapes,  consultant  presentations  and  a  re- 
fegoUrce  library  of  books,  articles  and  pamphlets. 


^0lMXmLE  GROUPING  AND  TIME  ICHEDULING 

/  "  Grouping  and  scheduline:  During  the  scheduled  workihop  periodi,  the  participants 
fleet  to  work  on  an  individual  imall  or  large  group  basis  while  they  complete  the  packet 
activities  they  have  selected  according  to  a  self- imposed  time  schedule.  The  groups 
naturally  vary  in  size  depending  upon  the  n  imber  of  participants  and  the  interpersonal 
Ttlationshlpi  tfjat  deyelop  between  participants  and  the  optional  packet  activities  they 
have  selected* 

Self-evaluation:  Opportunities  for  self- evaluation  are  provided  throughout  the  work- 
shop as  the  participants  complete  packet  activitiee.  After  each  activity  the  participanti 
■are  asked  to  demonstrate  their  increased  knowledge,  skUls,  understanding  or  a  product 
such  as  a  written  paper,  charts,  graphs,  video  or  audio  tapes,  exhibits,  demonstrationi 
or  learning  materials  for  chUdren.  They  receive  feedback  from  their  peers  as  well  as  a 
personalized  response  from  the  workshop  staff.  These  types  of  evaluation  procedures 
and  the  flexible  grouping  and  time  scheduling  encourage  the  sharing  of  increased  com» 
petency  among  participants.  The  result  is  an  improvement  in  the  self-confidence  and 
competency  of  the  participants, 

APPLICATION 

Ixamples  of  actual  workshop  packets  as  well  as  descriptions  of  actual  activities  con* 
,  ducted  with  preschool  children  are  discussed. 
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Competencies,  Learners  and  Resources— A  Potpourri 

H.  Terry  Laeper,  Dennis  i.  Sheriff  and  Francis  f ,  Clark 


.J^..^  ^^72  Pennsylvania  began  certifying  industrial  arts  teachers  at  all  levels,  kinder- 
garten through  twelfth  grade.  Even  though  they  were  certified  to  teach  at  the  elementary 
school  level,  courses  related  to  industrial  arts  for  the  elementary  grades  were  not  pro- 
vided or  required.  The  decision  was  made  to  conduct  a  competency  study  to  aid  in  cur= 
rlculum  development. 

The  purpose  of  the  study  was  to  determine  through  a  survey  the  necessary  competen- 
cies for  elementary  school  industrial  arts  teachers.  The  study  encouraged  college  edu- 
catorsj  elementary  school  industrial  arts  teachers  and  coordinators  to  provide  Input  by 
expressing  their  needs  and  deslreg. 

The  initial  list  of  competencies  was  developed  by  reviewing  the  followini  sources: 
(1)  Textbooks,  (2)  periodical  literature,  (3)  previous  research  and  (4)  existing  content 
objectlvei  for  industrial  arts  in  the  elementary  schools.  The  competency  listing  was 
divided  into  three  categoriest  Skills,  attitudes  and  knowledge. 

A  questionnaire  consisting  of  53  competencies  was  developed  and  sent  to  29  Individ-" 
uals.    Of  those  sent  70  percent  were  returned.  The  respondents  included  the  following 
Industrial  arts  clientele-  coUege  and  university  department headsi  coordinators  in  cities 


1^01^^50,000  people  or  mora;  autiiorsof  elemgncary  industrial  arti  texttooks; 
^al-fcoordinatDri  reiponilbla  for  Integrating  induitrial  arts  Into  elementary 
*  digrams. 

pSiplMts  of  the  questionnaire  were  aiked  tor  (I)  Rate  each  competeney  on  a 
":;ikert  -ecale,  five  being  the  hlghei  (2)  indicate  thoae  competenclei  which 

S^be  .'of  significant  value  to  the  programi  and  (3)  write  in  any  commenti  or  com- 
1^  tiiat  would  be  vltM  to  the  itudy.  Once  the  questionnaires  were  returnedj  the  ra- 
I.  .weire  Mialj^Ee^  and  a  mean  was  calculated  for  each  competency.  Suggeited  addi- 
l^omi^teiiclei  were  recorded,  ai  were  deletions.  Each  competency  category  (ikills, 
t^fiei  and  fciiowledge)  was  analyzed  and  reported  leparaiely.  * 

l^tyilS  OF  «ILL  eOMPETENeiES 

Of  the  lO.iklll  compet  rated,  none  fell  below  a  median  value  of  2.50.  The  com- 

ij^teney;  rated  lowest  was  given  a  mean  rating  of  3.50,  while  the  highest  mean  value  was 
|^5H3>v  **SklU  ©ompetenciea^  as  an  area  was  raced  quite  high  since  developing  skills  in 
iSrin  and  studying  die  technology  of  Industry  are  the  primary  content  areas  of  an  ele- 
^^iiry  tnduittlal  arte  program.  Individuals  indicating  comments  emphasized  the  need: 
l^iSc^xdavelop  solid  blocfc-and-frame  construction  and  (2)  to  use  ideas  provided  by  chil- 
ISir^  in  fbe  curriculum  planning  stages. 

iiliXhe^arear  of  "planning  an  the  elementary  student's  responsibilities 

^ert  rated  highest.  The  hi^  rating  for  * 'planning  and  developing"  is  not  surprising 
Mince. this  is  one  of  the  key  objectives  of  elementary  school  industrial  arts. 


lANAUrilS  OF  iO^TlTUDl  COMPETENCIES 

Under  the  topic  of  "attitudes,"  seven  competencies  were  rated  between  3,40  and  3.95, 
J^ti&e  17  were  rated  at  or  above  4,00*  The  respondents  indicated  that  the  success  of  a 
ferfigiim  depends  upon  the  attitude  of  the  teacher  toward  the  students.  Even  thou^  overall 
ppr^ram  attitudes  are  Important,  understanding,  caring  for  and  complete  development  of 
^^^e  student  depend  upon  the  instructor. 


a^ANALYIII  OF  KNOWLEDGE  COMPETENCIES 

Under  "knowledge,**  one  competency  was  rated  below  2.50,  8  were  rated  between 
„J^8f  and  4,00*  while  12  were  rated  above  4,00,  It  Is  Interesting  to  note  that  the  competency 
iwitii'tiie  lowest  rating  (2,35)  was  "applies  five  or  more  concepts  advanced  by  Montessorl," 
^^is  rating  was  probably  the  result  of  a  lack  of  understanding  on  the  part  of  the  respond- 
igits,  Montessorl,  like  many  leading  elementary  educators,  provides  a  frame  of  reference 
f^Tanaly^lng  the  content  within  elementary  industrial  arts  programs.  On  the  other  hand, 
life' respondents  probably  centered  their  Interests  upon  the  areas  of  industrial  arts  for 
g^fitent  development  at  the  elementary  school  level. 

:c6nclusioni 

ased  upon  responses,  the  following  conclusions  were  offered: 

Nena  ©f  the  §@IUges  or  unlverilflis  Jn  Penniylvgnla  has  an  elemenfary  induitrigl  arti  pragram 
fhmf  Is  rtqulrtd  af  all  Industrial  arts  itudenH. 

Tessh'er  education  pr^f^i  should  pr^ar©  the  development  of  the  studint-s  ability  In  rggog- 
nlEirig  Hie  differing  obllltlii,  reipansl  bill  ties  ond  get  ivl  ties  of  elementary  school  ehlldren. 
iri  addition  ehildren  should  leom  the  proper  eare  and  uie  of  tools  related  to  the  varlogi  oreoi 
-wfthln  Industrial  arti. 

The  suooeis  of  on  Industrial  orts  progrom  for  the  elementary  grades  dependi  upon  the  teacher  I 
attlhjdei  and  obilltlei  In  regard  to  dtvelopmental  levels  of  children  and  planned  astlvlties. 


iMpLICATIONI 

In  view  of  the  findings  and  conclusions  of  this  study,  the  following  implications  were 
Isufgested^ 


l^iJ^B^^  wn^verslHes  efferini  a  program  In  indusfrrel  arti  ttQeher  #dyCQHon  may  fnelude 
Iw^weHen  pertaining  r©  rhe  knewltdge,  oftlfude  and  del II  egmpetenelts  nttded  for  e|eme^- 
fsr)f^hoe^lndu^rla{  arti  teaehers, 

Anothep  ImpUeaHofi  ©f  this  i^udy  U  fhst  publls  ieh©g|  lysfems  mQy  wsnf  ro  empl^  feaeher 
esnpetsneles  as  an  Indlgataf  of  pr^rom  phil^ophy  and  eonfenf  se|e§rien. 
Futum  eOTpereney  irudiei  ©f  el^enfeiy  Induirrlal  arts  raeehiri  should  be  condyered  by 
M0N:fyK.    •'»»pf<>yiOi  epiHeal-lneidenr  mithodal^. 

iSOSMPktENCIfiiN  PERSPieTIVE 
g/K'  ^  ^Wle  the  Identification  of  competenclei  is  vitally  important,  diese  compatanciei 
^^tpreient  onl^  one  component  within  the  total  framework  of  individualized  instruction. 
Pfi^j  *  ®'        ^Wdy  it  became  evident  that  if  learning  is  the  ultimate  product  of  the 

environmCTt,  then  the  instructional  environment  is  the  product  of  Ae  inter- 
P^action  batween  and  among  the  teacher,  theleamer,  the  task  and  the  resources  {materials 

quipment  aud  methodologies). 
I It  sbould  be  reiiied  that  the  instructional  variables  dealt  with  in  desiping  a  courie 
Jr-r-for  el#maitery  industrial  arts  teachers  are  the  same  instructional  variables  that  these 
^  .  leachers  wUl  be  dealing  with  upon  employmCTt*  Therefore,  a  portion  of  the  content  for 
f  .  the  course  should  be  derived  from  the  same  decision  structure  utilized  in  designing  die 
1^.:  cpurse.  In  otter  words,  the  course  should  require  elementary  industrial  arts  teachers 
;,v -to  make  ^e  same  decisions  about  the  instructional  environment  that  were  made  in  design- 
■U'g  the  tostructional  environment  they  are  ei^erlencing. 

-  W    analysis  should  concentrate  ofr  the  process  of  coUecting  information  necessary 
>y;  .XQ  reach  decisions  about  what  to  teach,  how  to  teach  and  how  much  to  teach  in  relation  to 
rtitraints  such  as  costs,  time,  space,  equipment  and  group  size.  In  eas^ce,  the  analysis 
should  lead  directly  to  an  instructional  desipi  that  specifies  preplanned  interactions  be- 

1  tween  and  among  the  teacher,  the  learner,  the  task  and  the  resources  -  resulting  in  an 
initanictlonal  environment  where  responses  are  predictable. 

:  ,         Elementary  industrial  arts  teachers  should  gain  experience  in  Identifying  learner 

2  capabUltles  as  opposed  to  deficiencies.  If  instruction  is  ttie  transmission  of  information 
from  one  person  to  another  and  if  we  communicate  wi^  learners  through  the  senses  of 

..    hearing,  seeing,  touching,  smelling  and  casting,  then  these  leamer  capabilities  become 
:  .important  considerations  in  the  design  of  the  message.   Prerequisite  internal  learning 
^  ;  conditions  will  also  influence  the  way  in  which  the  learner  is  expected  to  respond  to  in- 
struction. 

i->  When  considering  resource  attributes  such  as  intent,  format  and  restraints  -  answers 
to  the  following  questions  will  serve  as  guides  in  designing  and  selecting  media.  Is  the 

,  totent  to  reinforce,  reinstate,  provide  repetition  or  verity?  Is  the  intent  of  the  stimulus 
sensory  (subjective)  or  vicarious  (objective)  in  nature?  Is  the  format  sequential  or  non- 
sequential, intermittent  or  continuous  pace,  resolved  or  open- ended?   Are  there  coat 

^  time,  equipment  or  space  restraints?  t 
To  establish  the  conditions  for  instruction,  the  elementary  industrial  arts  teachers 
should  identify  die  task  in  die  form  of  an  objective.  The  objective  may  then  be  classified 
^^ccording  to  the  conditions  of  learning  advanced  by  Ga^e  (1970),  and  the  extemal  condi- 
.  tlons  that  will  be  controlled  during  instruction  can  be  described. 

At  this  point  in  design,  decisions  about  the  instructional  conditions  are  made.  Iden- 
tified characteristics  ©f  the  learner,  ywkafld  resources  are  considered  along  diree  major 
dimensions.     The  objective  qf  this  configuration  is  to  correlate  the  intent,  format  and 

^  restraints  of  a  medium,  whatever  Itffiay  be,  to  the  external  conditions  of  the  task  and  the 

V  imenial  and  external  attributes  of  the  learner.  This  decision  structure  disciplines,  think- 

;  ing  and  allows  the  elementary  industrial  arts  teachers  to  make  systematic  comparisons 

;  they  may  otherwise  fall  to  perceive. 

The  elimination  of  unnecessary  intuitive  and  extemporaneous  instructional  activities 
is  the  pjal  to  be  achi_eved  by  preplanning  the  unique  contributions  of  both  human  and  non- 

-  human  resources.  Beyond  master  of  subject  matter,  the  teacher  is  charactertod  as  a 
facilitator  of  learning  and  a  decisionmaker  rather  than  a  taskmaster.  Therefore,  more 
time  can  be  de\^ted  to  establishing  Intensergonal  relationships  with  individual  learners, 

^  a  prerequisite  to  the  Identification  of  developmental  stages,  attention  spans  and  intrinsic 
and  extrinsic  motivational  levels  -  dynamic  attributee  of  the  learner  relating  to  readiness 
for  instruction. 
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if^^j^S>inugt  b€  conalderad  witiiout  i^oring  the  implicationi  of  common  sinia, 
^paei^  of  m#ani'^men,  machinas,  ikilli  and  mOTey;  for  if  we  fail,  the  prime 
'     b6  the  learner. 

SiSi^^fJs  G  memNr  of  the  feeuUy  at  North  CqfolinQ  Sfsfe  Unlyefsify  Qf  Raleigh,  N*C,  Mr.  Shiflff 
^  Ibri^Clsrk  are  feeulty  members  in  the  DepQrfmenf  ©f  Industrlgl  idycQHon  at  Texoi  A&M  University, 


piking  Industrie  Arts  an  Integral  Part  of  the  Preservice 
Elementary  Teacher  Education  Program 


Noah  Logan 

|fj\:rThe  mapiiwde  of  the  taik  identified  in  the  title  of  this  paper  is  such  that  it  Immm 
!4ike  a  Gordlan  knot^  blocking  the  road,  la  our  profeiiional  cutting  edge  sharp  enough, 
Ijl^^^^Ujexander  tiie  Great,  to  cut  our  way  through  or  are  we  destined  to  solve  the  riddle, 
^thus  proving  ourielves  worthy?  The  latter  im  probably  the  more  realistic  approach  for 
Itiieri  ii  not  a  person  in  the  United  Statei  Office  of  Education  to  articulate  the  case  for 
p:Aidii3trial  arts  in  ttie  elementary  ichooli  as  Sidney  P.  Marl  and  did  for  the  concept  of 
l*)^t6#r  education  and  Aen  apply  the  full  power  of  the  office  to  bring  about  curriculum 
?rii^si©n* 

Furthermore,  there  is  not  a  public  outcry  of  sufficient  magnitude  to  cause  state 
Heglslaturea^to  mandate  the  teaching  of  industrial  arti  in  the  elementary  classrooms  as 
:wii  dDne  for  coniumer  education  in  the  CommOTwealth  of  Kentucky  in  1974  and  career 
liducarton  in  1976.^  Both  die  1974  and  1976  bills  did  not  mention  industrial  arts;  this  is 
^twriie  because  good  industrial  arts  programs  have,  from  the  beginning,  included  strong 
fcomponCTts  in  botii  consumer  and  career  education.  One  must  conclude  that  If  indeed  we 
llbave  baen  talking  outside  the  professional  circle,  few  people  have  been  liitening. 

My  presentatign  this  afternoon  will  deal  with  the  program  ai  it  has  evolved  at 
^o^rehead  State  Univeriity  since  1973,  More  specifically  1  will  discuss:  (1)  Conflicting 
^^'#wi  held  by  the  departtnents  of  Indus  trial  arts  elementary  education,  (2)  dual  certl- 
Ideation,  (3)  appropriate  content  and  method  and  (4)  some  detaili  about  the  Morehead 
^Program.  The  preceding  topics  are  based  on  personal  experience  covering  the  period 
jftom  1970  to  ttie  preient, 

ppNFLICTINQ  VIEWS 

.  The  corrfllct  between  general  educationisti  and  diose  who  see  the  practical  arts  ai  a 
^^anacea  is  well  known.  However,  one  needs  only  attempt  to  work  across  school  lines  to 
lito  tWe  destructlveneii  of  this  senseleas  conflict.  My  first  experience  with  this  problem 
llaffie  ^in  1970  when,  as  director  of  an  Education  Professions  Development  Act  grant, I 
Ip^^d  to  provide  experiences  for  the  project  participants  (elementary  teachers)  which 
Hfiiild  improve  their  ability  to  develop  learning  aids  for  use  with  culturally  disadvantaged 

^-v  Lacking  time  amd  funds  to  handle  this  problem  through  a  workshop,  I  began  searching 
^or  a  course  Into  which  1  could  place  the  project  participants.  To  my  surprise  the  More- 
Ifitei^  General  Catalog  did  list  Industrial  Arts  for  Elementary  Teachers,  the  course  needed, 
Ifiut-  it  had  not  been  offered  for  many  years,  A  conference  with  the  dean  and  Industrial 
ferEi  faculty  of  Ae  School  of  Applied  Science  and  Technology  reveal  the  following*  (1)  The 
ffeffirse  had  been  offered  specifically  to  meet  the  need  of  elementary  teachers  for  some 
^aejfitanding  of  die  world  of  technology  and  (2)  after  a  substantial  initial  enrollment  the 
^ura#  had  djnslatently  failed  to  attract  more  than  a  few  students.  A  later  conference 
luthe  chairman  of  the  Department  of  Elementary  Education  revealed  thati  (1)  The 
.  was  viewed  initially  as  a  ^od  elective  and  was  recommended  and  (2)  it  was 


^ately.  apparent  that  tha  coursa  as  taught  did  not,  in  the  opinion  of  the  Elementary 
icatlbn  faculty,  m^t  flie  naada  of  their  itudents.  Subsequent  mee tinge  revealed  the 
misunderstanding  and  hostility  on  tha  part  of  both  schools  and  an  unwillingness  of 
to  make  a  sarioui  effort  to  reach  an  understanding.  This  appears  to  have  been  the 
^w^^since  no  fuU-ttme  program  of  induitrial  arts  for  elementary  teacheri  is  in  opera- 
^f^Qqii  in~  Kentucky  except  the  one  under  discussion. 

DUAL  etHTIFICATiON 

'  '  ■ 

I^T  eaiual  observer  the  solution  to  better  communication  and  cooperation  may  seem 

1^..  simple;  fte  fact  is,  nothing  is  simple  where  human  emotions  and  values  are  involved, 
^^pThm  most  reasonable  appraach  would  seem  to  be  the  preparation  of  personnel  who  can 
^3. function  effectively  in  both,  the  elementary  classroom  and  industrial  arts  laboratory, 
^vfc   ^  Therefore,  let  us  consider  the  feasibility  of  dual  certification  and  the  benefits  to  be 

.  -deilved  from  such  an  approach, 
^i"         The  conversion  program  for  a  student  who  has  completed  a  baccalaureate  degree 
=^     witfi  a  major  in  Industrial  arts  would  be  approximately  thiriy  credit  hours  of  selected 
?i    courses  in  elementary  education  including  a  classroom  practicum.  This  would  eliminate 

tiie  argummit  that  induitrial  arts  teachers  have  little  understanding  of  the  problems  faced 

'by  the  elementary  classroom  teacher. 
1 .  The  student  who  had  graduated  with  an  area  of  concentration  in  elementary  education 
——should  expect  to  complete  a  teaching  major  in  Industrial  arts.  The  time  requirement 
.  could  be  substantially  reducfid  if  the  undergraduate  program  was  wall  planned  from  the 
V  beginning.  There  is  no  easy  solution  because  the  elementary  classroom  and  the  industrial 
c.    arts  laboratory  are  both  complex  situations.    To  infuse  the  content  and  method  of  both 

Into  a  viable  alternative  classroom  organization  will  require  a  thorough  understanding 
.  not  only  of  content  and  method  in  both  situations  but  understanding  of  child  growth  and 

development  and  the  learning  process.  This  plan  could  in  a  relatively  short  time  produce 

teachers  competent  to  function  as  resource  persons  in  the  public  schools  and  insure  a 
r    supply  of  teacher  education  professors  who  could  function  across  school  lines. 

CONTENT  AND  METHOD 

-  The  question  of  what  is  caught  and  how  it  is  taught  is  of  paramount  im^rtance  for 

anyone  working  in  a  program  of  industrial  arts  for  elementary  teachers.  The  simple 

.J  truth  is  chat  most  elementary  teachers  are  women  and  as  such  have  been  conditioned  to 
feel  chat  work  with  cools  and  materials  somehow  conscituced  a  threat  to  their  femininity. 
This  is  a  cultural  coiidition  and  will  not  disappear  in  the  near  future.  For  eKample,  I 
observed  a  first  grade  classroom  in  which  die  student  teacher  had  brought  in  a  large 
carton;  she  then  cut  windows  and  doors,  painted  on  wheels  and  was  permitting  the  children 
to  use  it  for  imaginary  bus  trips.  The  boys  were  driving  the  bus,  taking  tickets,  perform- 

:  ing  maintenance  and  helping  the  girls  to  and  from  their  seats.  The  girls  were  at  no 
time  active  participants  in  this  activity.  This  is  not  an  isolated  case  but  is  the  rule  in 
many  communities.  Due  to  this  cultural  bias,  elementary  education  students  enter  indus-^ 

?  trial  arcs  with  a  poor  self-image.  This  condition  can  usually  be  corrected  through  the 
use  of  values  clarification  techniques  and  personal  projects,  usually  teaching  aids,  which 
maximize  student  participation.  By  midterm  most  students  have  developed  basic  tool 
skills~and  can  begin  to  analyze  the  content  of  industrial  arts  and  the  project  method  (both 
group  and  individual).    The  students  finish  che  class  by  developing  a  series  of  learning 

.  packets  which  concain  constructional  activities  and  can  be  carried  out  by  the  child  In  the 
class  roonn. 


THE  MOREHIAD  PROGRAM 

After  an  erratic  start  in  the  early  sixties  the  course  in  industrial  arts  for  elementary 
teachers  lay  dormant  until  1970  when  it  was  revived  for  a  select  group  of  students  par^ 
tieipating  In  a  research  project  under  EPDA.  After  only  one  semester  it  was  allowed 
to  become  Inactive  again* 

My  interest  in  the  program  began  svith  the  previously  mentioned  experience  as  direc- 
tor of  the  EPDA  project  and  continued  throughout  a  two  year  sabbatical  during  which  time 
I  completed  my  Ed.D.  degree  with  a  supporting  area  in  elementary  education.  Returning 
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'fOffMprehtad  I  decided  to  begin  developing  a  pro|ram  of  industrial  arts  for  elementary 
tWchers  and  was  able  to  negotiate  a  contract  which  placed  my  teaching  duties  in  both  the 
departmenti  of  Elem^tary  Education  and  of  Industriai  Arts.  More  specifically,  my 
3;teachlng  duties  consisted  of  teaching  one  section  of  the  professional  semester  block. 
^Ibundatlon  courses  in  elernentary  education  and  one  course  (industrial  Arts  for  Elemen- 
-ifetery  Teacheri)  in  tti^  Department  of  industrial  Arts*  Thus  I  was  able  to  move  freely 
W:^^iMn  and  between  bothfaciUtiesandtoalarge  extent  dispel  much  of  the  misunderstanding 
l^fi^&hich  had  wrecked  the  program  10  years  earlier. 

The  course  was  offered  as  UE,  520    n  elective  open  to  Junior,  senior  and  graduate 
^||itudents  and  was  initially  scheduled  only  Uuring  the  spring  semester  of  each  school  year 
'beginnlBg  in  1973*   The  enrollment  was  adequate  for  only  one  class  section.  Beginning 
pf'  Witii  /the  1975  school  year  this  course  has  been  scheduled  each  semester,  including  the 
summer  term,  with  an  enrollment  adequate  for  two  class  sections.  In  addition  there  is 
^^^.an  iridui trial  arts  component  built  into  the  on- campus  experiences  for  all  elementary 
|W  education  students  enroll ed  in  the  professional  sem ester  ^  which  means  thai  all  Morehead 
graduates  certified  to  teach  in  the  elementary  classroom  now  routinely  receive  insiruc- 
tlon  in  the  potential  of  industrial  arts  activities,  as  both  content  and  a  method,  thraugh 
which  children  can  become  more  active  participants  in  the  learning  process  regardless 
'S'  of  the  curriculum  area  under  study, 

ti  CONCLUSION 

f:'.-        In  conclusion,  1  believe  the  program  at  Morehead,  while  only  elective  now,  will  soon 
become  a  requirement.    This  will  mean  writing  a  course  for  the  sophomore  level  and 
^    upgrading  the  present  course  to  only  graduate  status,  making  it  an  attractive  elective  for 
education  specialist  students  in  Supervision  and  AdminiBtraiion. 

For  some  time  1  have  been  negotiating  with  the  executive  officer  of  a  public  school 
■Z'  system,  in  the  Morehead  service  area,  in  an  effort  to  work  out  the  details  for  a  long  term 
;f  study  (6  to  lO  years)  which  will  combine  industrial  arts,  career  and  consumer  education 
and  will  Infuse  this  into  the  existing  elementary  curriculum         This  idea  was  presented 
to  the  Board  of  Education  on  March  13,  1976,  and  was  enthusiastically  received.*^  Work 
^   on  the  details  of  the  proposal  is  underway  and  it  is  anticipated  that  implementation  will 
begin  in  the  fall  of  l^??.   In  addition  to  achievement  in  all  curriculum  areas,  of  special 
V  interest  is  the  effect  on  a  dropout  rate  which  is  running  above  fifty  percent  from  grades 
^   oae^^rough  nine. 5    jf  this  project  shows  a  significant  improvement  in  the  effectiveness 
:    of  the^ublic  schools,  these  results  will  form  the  basis  for  a  request  to  the  State  Board 
of  Education  to  establish  industrial  arts  as  a  requirement  for  certification  in  elementary 
.  .education  in  the  Commonwealth  of  Kentucky. 

FOOTNOTES 

J':  1*  Mythology:  King  Gordian  of  Phyrgia  tied  a  knot  which  an  oracle  revealed  could 
;  be  undone  only  by  the  future  Master  of  Asia.  Alexander  the  Great,  failing  to  untie  it,  cut 
17  the  knot  with  his  sword. 

if:-:  2.  House  Bill  538,  Section  9,  Effective  June  21,  1974,  and  Mouse  Bill  70,  sent  to  the 
fr  .Governor  March  10,  1976, 

3,  United  States  Office  of  Education  planning  Gram  No.  OEG-0-9-273l53=2147-725 
K  and  operating  Grant  No.  OEG  -9-70-1735  (725). 

t.         4,  Resolution  No,  155-^76  Rowan  County  Board  of  Education  March  13,  1976, 

5.  Information  on  dropouts  furnished  by  the  Superintendent  of  Rowan  County  Public 
fe:  Schools,  19t5.^:_. 

h\-      .  ...  .      _      .  . 

r.i,.,.Dr»  Lpgsn  ii  s  membef  of  bofh  ilemtnJdr^  and  Indusfrial  idueafion  faeulflas      Monhegd  State  Univer- 
1^'  slfy,  M©Pthasd,  Ky^ 
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feiSSw  Dimensions  in  Teaching  Effectiveness  for  Prospective 
I^HEIementary  Teachers 

'Robert  L  McLiren  liid  Ronald  G.  Barker 


1^  '-      to  tha  ^jarnnent  of  Industrial  Education  and  Technology  at  Western  Illinois  Univer- 

pi  Mity,  we  approach  teaching  alementary  educacion  majors  and  ipecial  education  majors 
the  eonsmictional  activities  of  industrial  arts  through  our  crafts  program^  We  offer  a 
vd6m  gamut  of  activities  in  our  program  from  the  teaching  of  basic  crafts  to  units  in 

jjf^i  -  baile  m^ufacturing.  This  paper  illustrates  some  of  the  teaching  techniques  we  use  to 
acquaint  prospective  teachers  widi  the  role  of  industrial  arts  in  the  elementary  school 

r  program  i 

:S  ;  ;  The  human  body  has  many  physical  dimensions,  i*e,j  heighij  arm  lengths  foot,  head 
anii  waist  siie.   As  we  grow  and  develop,  we  eat  a  variety  of  foods  and  exercise  in  many 

_  ways.  There  are  also  many  dimensions  to  the  mind  and  a  multitude  of  ways  of  developing 
it. 

p  The  elementary  school  curriculum  provides  a  variety  of  activities,  both  physical  and 

mental^  to  help  our  children  grow  and  develop  into  functional,  versatile  and  knowledgeable 
:  individuals.  Industrial  arts  activliies  can  supplement  the  elementary  school  curriculum 
.  by  asiisting  the  teacher  in  developing  the  "complete"  child* 

To  illustrate  our  point,  let  us  compare  some  dimensions  or  parts  of  the  human  body 
/    to  some  of  the  dimensions  or  teaching  methods  of  presenting  crafts  to  elementary  children. 
A  Igg  is  a  foundation  upon  which  a  child*s  body  is  built.  The  foundation  of  our  country 
was  hewn  out  of  the  land  by  the  sweat  of  men's  brows.  As  our  country  has  evolved  from 
\    a  small  colony  to  a  mighty  industrial  giantj  yesterday's  vocations  have  become  today's 
erafts.    Much  can  be  learned  about  our  heritage  from  swdying  and  working  wirli  crafts 
as  they  pertain  to  social  studies* 

Our  country's  heritage  was  transferred  from  east  to  west  on  the  old-time  prairie 
schooner.    A  man  earned  his  livelihood  by  handcrafting  items.  Through  the  use  of  hand 
^    tools,  a  man  was  able  to  make  furnishings  for  his  home  and  tools  for  his  farm. 

One  hand  crafted  item  was  the  candle  which  brought  light  into  the  house.  To  the 
pioneer  a  candle  was  a  necessity,  not  a  luxury*  We  can  teach  the  same  candle-making 
process  today  which  they  used  200  years  ago,  thus  teaching  our  children  about  history, 
can^emaking  materials  and  processes. 

Another  pioneer  task,  broom  maklnp*  which  was  a  vocation,  can  be  used  as  a  craft 
today  to  communicate  housekeeping  skills. 

The  items  pioneers  used  in  clothing  were  a  vital  part  of  their  early  heritage*  For 
example,  buttons  were  made  by  early  craftsmen  from  the  shells  found  in  abundance  along 
die  virgin  rivers*  There  were  crops  of  wool  and  grain  that  provided  steples  of  clothing 
and  food  for  the  community.  Flax  fibers  were  broken  down  through  a  hand  process  result- 
.1  ing  in  a  very  fine  gossamer'-like  fiber  which  was  later  woven  into  cloth  to  make  fine 
linen.  When  flax  fibers  were  in  short  supply,  they  were  combined  with  wml  to  provide 
a  material  called  linsey-woolsey*  The  basic  weaving  pmcesSj  still  in  use  today,  can  he 
taught  to  our  children  through  a  weaving  craft.  The  handcraft  method  of  producing  cloth 
has  evolved  into  our  great  textile  industries  of  today.  An  opportunity  to  teach  children 
career  education  would  be  to  demonstrate,  through  a  constructional  activity,  the  many 
t^es  of  work  involved  in  a  textile  industry. 

Pioneers  provided  decoration  for  their  drab  attire  through  the  use  of  bead  stringing. 
Job's  tears,  seeds  and  other  natural  materials  were  used  to  make  jewelry  for  themselves 
and  ornaments  for  the  home* 

The  only  way  most  early  settlers  had  to  obtain  furniture  was  to  build  it.  Some  of 
the  furnimre  was  very  simple  and  basic  due  to  a  minimum  number  of  tools  and  materials 
and  the  limited  skill  of  the  craftsman.  Other  pieces  were  more  elaborate  and  ornamental. 
There  is  a  renewed  interest  today  in  primitive  and  early  American  ftimishings.  Caning, 
for  example,  provided  functional  and  decorative  seats  for  chairs,  stools  and  panels* 
The  pioneer  crafts  as  mentioned  can  be  communicated  through  present  day  crafts 
only  in  a  more  decorative  and  intricate  way*  Candlemaking,  weaving,  bead  stringing,  tile 
mosaic  and  block  printing  are  representative  of  early  craft  activities  relating  closely  to 
■   matli,  history,  science  and  other  subjects  vital  in  the  schools  of  today. 

The  second  leg  of  our  child  can  utilize  the  construction  of  inexpensive  crafts.  In 
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JK%^aI^£iittij^^U  ba  a  relief  to  parents  and  boards  of  education  to  find 
ittli^::^^^ses.  Inexpensive  crafts  teach  children  net  only  about  lan^age  arts, 
'"^^  '^^l^ut  also  abw  eeology,  utilisation  of  natural  raaources 


 I 


^iffiig^tfiibfe  material  can  be  wrned  into  productive  and  useful  craft  items 
leltS^ffi|p^'sotne  concepts  of  ecology,  tool  usage  and  dpisi^  to  the  students.  Styro-^ 
^^^^^^trayi  mate  decpra^^    Chrisonas  decorations  o^otiier  seaional  type  of  crafts, 
ISyst^n'^ip  W  used  to  make  intensive  relief  printi  iimply  by  using  a  finger- 
r|a^p€ncU-  |^\l^€ribe  the  desipi  on  the  styrofoam. 

tipp%^^&m  h$  v^ry  effective  in  communlcatjoni  and  can  be  made  from  discarded 
^eoat^tiaigeri  and  paper  scraps*  These  items  cost  very  little  for  children  to 
.^Wsca^edJ^verage  cans  can  be  used  to  make  useftil  craft  items  of  a  nature  luit- 
ter^iOTentaiy  or  early  chUdhood  education.  Craft  items  can  be  made  from  botfles* 
styitsSoam,  cardltoards  cans,  yarn,  match  sticks  and  wood  scraps  ^  materials 
^^t|miQd' iaQ]^^y  be.  tiirown  away*  An  American  flag  can  be  made  by  using  a  sim^e 
^^gj[eri?feanie^"  s^lng  and  construction  paper. 

^^feS^^Hum^  body  camot  ftinctlon  without  a  bacWione,  The  backbone  of  our  American 
^^s^y  is  fte  mass  procbiction  concept.  In  elemi  ntary  schooli  children  can  learn  the 
^^iareonc^ta  of  mass  pr^uction:  Concepts  such  as  i  ooperationt  orgmiization  and  team- 

^^^vlptmoit  elementary  classJWms  a  mass  producrtCTi  activity  can  be  accomplished  quite 
^gjlyi  We  can  utilize  hand  to^s  and  basic  power  tools  in  an  dementary  classroom  to 
^^cute  a  mass  production  unit.  We  can  demonstrate  basic  Industrial  processes^  the 
^akingM  Jigs  and  ftoturei  and  then  actually  go  througa  the  production  process.  We  could 
produce  cars  to  communicate  not  only  high  volume  industries  but  also  die  transport 
ittidi^;  industry  and  the  t^e  of  .wrk  ^id  wofklrs  involved.  Depending  on  budget  Mid  time 
prmilabley  sevef^  food  items,  small  crafts  or  leatiier  objects  could  be  used  as  a  leaming 
|e3^ifience  in  mass  production  for  elementary  children, 

|V '  ^  If  y^^  "a^"e  familiar  with  what  happens  in  the  third  grade  and  the  note  passing  that 
^ris  ■  on,  we  can  turn  tiiat  arQUnd  and  make  it  a  useful  learning  experience.  We  can  mass 
m^duee  mail  boxes  and  by  stacking  them  togetiier,  buUd  a  post  office,  Throu^  the  process 
?role  playing,  children  can  be  made  aware  of  careers  In  the  post  office  system,  learn 
hpw  the  postal  system  operates  and  apply  math  principles  through  the  buying  of  envelopes, 
ptadonery  and  stamps, 

1^'-  "  The  arms  of  our  body  reach  out  and  grasp  objects.  The  use  of  teaching  aids  help 
pttUdren  grasp  ideas  and  concepts.  It  has  been  said,  "A  picture  is  wordi  a  thousand 
pwordi."  A  colorM,  wdl- desired  teaching  aid  may  Implant  an  Idea  forever  in  the  mind 
[of  a  chUd* 

i^p-  Teaching  aids  can  be  used  in  many  different  wayi,  Elflier  the  teacher  or  swdent 
may  operate  them.  If  we  are  to  wrk  witii  a  puppet  stand,  the  teacher  can  control  the 
Masiroom  activities  and  the  mood  of  die  children  through  putting  on  a  skit.  This  Is  an 
Effective  way  to  transmit  information,  similar  to  what  is  done  on  Sesame  Street,  The 
^eotric  : Company  and  ofter  popular  chUdren's  television  shows.  On  the  ofter  hand, 
^ildifm  can  also  operate  these  puppet  stands  to  communicate  stories  that  they  have 
^3d^  or  made  up,  to  practice  their  language  arts  skills  and  to  present  educational  mate- 
plal  ln  a  structured  sense, 

^*i?Eleconc  boards  are  also  a  valuable  teaching  aid  since  they  give  positive  reteforce- 
ffi'inl  ^feo  the  students,  Fdt  boards  are  another  way  of  commimlcatlng  with  children. 
I^S^g^  Ae  boards  bright,  interesting  and  current  requires  some  work  on  tfie  part  of  tiie 
^i£her.  They  can  be  very  effective  in  the  teaching  of  colors,  textures,  numbers  and 
fe^ffr -/concepts  that  young  children  need  to  learn.  Felt  boards  can  be  made  from  wood, 
Krdboard  or  other  suitable  materiali,  A  versatile  felt  beard  can  be  constructed  from  a 
te^dboard  carton  approximately  2-1/2  feet  by  3  feet  with  storage  comparments  In  the 
^tenor  for  holding  Ae  media  which  will  be  used  on  the  board.  The  outside  of  tiie  board 
^Tdovered  with  f^t.  The  felt  board  can  also  be  used  to  announce  special  events, 
^^  StiU  another  way  of  relating  Information  to  children  is  through  the  use  of  books, 
^^Itr  fliat  are  In  the  library  can  be  a  ready  source  of  information,  or  you  can  m«^e  your 
^^ll^ks.  If  you  are  working  with  children  who  have  leaming  disabilities,  you  can  de- 
tegiVa  book  to  provide  experiences  in  lipping,  snapping,  tieing,  buttonlng^buckllng  and 
facing--  tad£S  the  child  wUl  have  to  master  in  learning  to  dress  himself.  The  book  may 
^pmade  of  clodi,  paper  or  oflier  materials, 
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O^tr  feaching  aids  can  promote  math,  color  concepts  and  recognition  of  itemi  the 
; :   children  come  In  contact  with  such  as  traffic  symboli,  the  weather  and  common  house- 
J ;.  hpld  uteniUs*   Theae  teaching  aids  will  not  only  allow  for  simple  recognition  of  objects 
|^;^bat  also  wUl  provide  opportunities  for  role- playing  and  iocial  interaction. 
IJ^,;       Our  child  has  a  second  arm  for  grasping  objects.  Games  and  toys  are  very  effective 
,  teaching  ^vlcea  which  assist  children  in  grasping  knowledge  concerning  concepts  such 
;ai  color,  texture^  numbers,  time,  shapes,  rhythm  and  music.  Psychomotor  skills  are 
Improved,  i,e„  throwing,  picking  up  and  stacking  and  other  qualities  are  promoted  and 
■ :  ■  ^^^^i^P^d  such  as  eye-hand  coordination,  large  motor  coordination  and  sportsmanship 
(sense  of  fair  play). 

Many -people  today  say  that  play  is  children's  work*  Toys  can  be  very  useftil  in  the 
:=  elementary  classroom.  Games  and  toys  can  be  purchased  from  many  companies  who 
have  utilised  experience  and  research  in  the  construction  of  their  products*  Toys  can  be 
used  to  relate  educationally,  or  they  can  be  used  for  play  activities  as  the  children  grow. 
Teachers  can  develop  the  ability  to  construct  educational  equipment  to  meet  the  needs  of 
tiieir  students*  Toys  can  be  used  to  communicate  a  variety  of  things  as  follows: 

1  *  A  doll  hgute,  in  Its  many  yarfed  formSi  cen  be  used  by  boys  and  girls  in  rple  playing* 
2,  Toys  esn  ^  made  io  corrtmunieate  careers  ©f  all  types* 

3*  Toys  con  qIs©  be  a  learning  deyice  for  manipulative  skills^  l,e,^  getting  dreised^  recognizing 
calo^  and  textures, 

4,  Musical  toys  eon  be  an  aid  to  learning  rhythm,  A  Kylephone,  ilap  board,  sanding  blocks, 
tembayrlne  and  other  devices  can  be  used  to  help  stimulate  an  interest  in  music  and  help 
the  children  develop  rhythm.  Children  like  to  sing  sangs  obout  activities  vyhich  are  irtipor- 
tant  In  fheir  lives, 

S*  Toys  can  be  made  to  develop  perceptuol  skills,  Montessorl  cylinders,  crazy  pegs,  pounding 
blocks  and  stacking  gomes  help  children  to  become  better  c^rdlnated  in  eye=hand  activi- 
ties, small  motof  activities  and  gross  motor  activities, 

6,  Pyiiles  are  a  good  device  to  develop  perception  and  coordination  In  children*  Teachers 
can  make  puzmles  very  attractive  and  colorftjl  throygh  the  use  of  wood,  coping  saws,  files, 
sandpaper,  glue  and  paint*  Commercla!  puzzle  pieces  often  become  lost.  With  a  few  mate- 
rials, tools  and  skills,  the  classroom  teacher  can  rnoke  new  pieces  so  the  puzzle  can  again 
become  use^l* 

7*  Domtnoas  assist  children  to  develop  basic  moth  concepts, 

8*  Children  enjoy  stacking  blocks.  Slocks  con  be  mode  very  easily  from  a  piece  of  2  by  4  cut 
In  the  shapes  of  squares,  triangles  and  rectangles,  Dowell  rods  can  be  used  for  circular  piecti, 

9,  A  bean  bog  toss  game  can  be  a  good  vyay  of  helping  children  develop  psychomotor  abilities 
and  interact  socially.  This  gome  con  be  used  on  the  playground.  In  the  classroom  or  in  the 
gym*  It  can  be  made  free  standing  and  con  be  transported  anywhere* 

To  complete  our  body,  we  have  a  head  which  functions  as  our  control  center.  Our 
sense  of  sight,  hearing,  smell  and  taste  are  housed  in  our  head.  Display  cases  and  bulle^ 
tin  boards  can  appeal  to  the  child's  senses  and  transmit  knowledge  in  any  curriculum. 
The  child's  own  works  can  be  used  to  build  a  sense  of  pride,  afccomplishment  and  self- 
confidence  through  displaying  projects  and  sv^rk  to  others. 

Display  cases  can  make  learning  a  pleasure  by  surrounding  one  with  stimulating  and 
decorative  displays.  All  areas  of  school  can  profit  by  a  creative  presentation  of  subject 
material.  To  establish  interest,  create  curiosity  and  stimulate  conversation,  display 
cases  should  be  changed  frequently. 

Display  cases  can  announce  ev  mts  and  activities  of  general  interest.  In  so  doing, 
they  help  to  enrich  corridors  and  intensify  school  spirit*  The  effectiveness  of  a  dis^ 
play  case,  regardless  of  its  theme,  depends  upon  its  arrangement  which  involves  consid- 
eration of  size,  shape,  color,  varieiys  balance  and  other  properties* 

Holidays,  special  weeks  (Exceptional  Children's  Week)  and  themes  centered  on  a 
specific  craft  are  a  few  ideas  for  display  cases.  Imagination  is  the  key  to  an  effective 
display  case. 

We  have  just  looked  at  a  variety  of  dimensions  in  teaching  effectiveness.  To  some  of 
you  they  may  be  new;  to  others  they  may  be  old.  Boredom,  apathy  and  a  lack  of  compre- 
hension are  brought  about  when  a  teacher  uses  the  same  teaching  technique  constantly* 
Using  the  cliche,  "Variety  Is  the  spice  of  life,"  we  can  realize  that  In  teaching  a  variety  ;f 
of  teaching  techniques  can  and  will  lead  to  new  dimensions  in  teaching  effectiveness  to 
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^interest  and  a  deiire  for  learning  ^within  every  child*  Therefore,  as  It  takes 
i^nslons  to  make  up  the  human  l^dy^  it  alio  takes  m^y  dimeniions  in  teaching 
"pjm  well-informed  and  well-adjusted  child,  ready  to  cope  with  today's  fast  moving 

'rA'nMeLarefi  sf^  Mr,  Ba^sr  are  Faculty  mefn^rs  In  fht  Depqftmint  sf  Indyitrial  iduqafion  and  Tsehndl^ 
^Qf^We^em  llllnels  Universify;  Macomb,  II l« 


IGonstmctional  Activities  for  Special  Needs  Students 

ISary  9.  M@#rs  and  John  Bias 


§1;  Cc^.  H^acttonai  aQtlvitias  in  the  elammitary  clagsroom  have  been  found  to  provide 


Qf  needed  human  development  skills.  These  skilla  can  range  from  self'^realiza 


ipn.  ^i  ji'i.i  satisfacttoki  to  task  completion,  all  of  which  are^efidfid^^oidaLfeiaLilid^viduals 
gte  taif?^  iMt  ^aces  in  v\r  technolofical  society* 

SS'?  C' uTeht  trends  in  special  education^  such  as  the  least  restrictive  environment  or 
Streaming'-  bUls  tliat  states  are  presently  enacting  and  the  Federal  Education  for 
||A11  Hj^adl-iipped  Children  Act  of  1975,  place  handicapped  learners  In  a  variety  of  settings 
%S^t  n-  *  cnr  befoVe  were  accomplished, 

gf'-  ")  nt-^  elementary  classroom  teachers  are  faced  with  a  renewed  goal  of  meeting  the 
l^inddvif-ifi'.Bdc  n^^eds  of  all  their  students.  To  establish  a  programmatic  base  from  which 
If^ty  *  ^ :  o^eratej,  there  is  the  necessity  of  understanding  some  of  the  background  behind 
ptfef?v  ^?/.v  class  participants, 

;  'J;.i-"-r bgnce,i  in  conceptual,  motor,  social  and  intellectual  behavior  have  been  among 
^te  .s^p\  UTi^  P  f^t  noted  in  the  identification  of  special  needs  students*  Initially,  these 
^ympCpniE  Ti  "/i-  quently  discovered  during  the  early  stages  of  an  individuars  educational 
|lllfei  Desr  5  iri  ch  .'  iiurnerous  studies  and  mediodologles  developed  in  the  fields  of  education 
I^Sfor;  the  special.  :  aeds  swdent,  there  is  still  considerable  uncertainty  by  professionals  as 
ijto  the  precise  tw^^infques  that  ah  these  individuals.  This  Is  particularly 

bipp&renc  in  ^e  development  of  experlmental^based  programs  and  activities  at  the  element 
i&iy  grades* 

Iff.  Therefore,  the  purpose  of  this  paper  is  to  discuss  and  Identify  the  concepts  of  con^ 
ifereie  and  pra^atlc  methodologies  tfiat  can  be  used,  via  constructional  activities,  in  the 
|teachlng  of  career  concepts  ro  special  needs  students, 

|C0NeRETE  THINKING  vs.  AilTRACT  THINKING 

KT^:  It  is  an  accepted  tilery  riiat  children  of  elementary  school  age,  especially  those  witfi 
^ahy  Teaming  difficulties,  tend  to  grasp  ideas  which  are  explicitly  expressed  in  concrete 
Ittrms,  Thus,  special  needs  students  have  a  definite  deficit  in  abstract  thinklngp  The 
ll^tftcit  can  be  easUy  explained  in  the  following  examples^ 

m^''      The  student  esn  use  s  isw  fo  out  □  pi  tee  of  lumbir^  buf  1 1  ynsble  to  damsnifrate  hsw  ta  use  fhe 
|V'       j^w  pfo^rly  wffhsuf  a  plect  of  lumber  saw* 

A  studenf  €sn  uie  □  rule  to  massure  off  dlsfan^es  down  fo  elghthi  of  on  Inoh^  but  connof  sfofe 
Ui;-      whether  or  not  3/4  Inoh  Is  greoter  of  less  thon  1/2  Inch. 

Another  ihjdent  eonnof  demonsfrofe  how  to  point  with  |uit  0  point  brush  ond  not  point,  whoreoi 
he  would  be  able  to  point  o  surfoee  given  oil  the  neceisory  luppMfi  ond  equipment. 

Researchers  have  suggested  that  the  essential  deficit  in  some  special  needs  students 
iis^'Aeir  inability  to  translate  precepts  and  relationships  Into  words when  an  activity 
"^riqulrei  scudents  to  interpret  a  rule  or  procedure,  they  will  be  at  a  definite  disadvantage, 
Ipwever,  when  an  activity  involves  either  recognition  of  a  tool  or  operation  that  has  been 
previously  or  die  acquisitlpn  of  a  motor  or  manipulative  procedure,  the  relative 
liadvaACafe  should  not  be  observable. 


ConGPei©  reiponsei,  on  the  part  of  normal  students,  may  be  a  secondary  and  necei^ 
.  ;  rtictlon  but  are  devaloped  by  the  special  needs  individual  as  a  primary  response  to 
liSfilMlsh  some  form  of  iuccass.  Since  the  nature  and  design  of  our  education  programi 
art  primarily  desired  for  abitract  responseis  studenti  who  are  unable  to  ftjnction  in 
su^  an  environment  will  either  retreat  from  It  or  disrupt  it;  thus  the  need  to  experience 
iucceis  is  of  primary  concern  to  the  student*  Due  to  the  fact  that  these  students  have 
difficulty  in  generalizing  from  one  activity  to  another  similar  activity,  it  is  imperative 
that  every  opportunity  is  given  the  individual  to  express  himself  in  any  concrete  manner 
tiiat  would  allow  accomplishment  of  the  tasks  involved  in  the  activity. 

When  the  problems  of  generalization  are  transferred  to  constructional  activitiei. 
It  is  posiihle  to  observe  the  difficulties  that  students  may  have  in  distinguishing  differ- 
mcmB  between  crosscutting  and  ripping  operations  or  drilling  and  countersinking.  To 
fain  a  complete  understanding  of  similar  activities  or  experiences,  planning  must  be 
carried  out  to  give  students  the  time  to  practice  these  activities  in  as  many  different 
contexts  as  possible.  When  one  considers  other  problems  such  as  inhibition,  motivation 
-^and  attention,  It  is  easy  to  see  why  learning  is  such  a  problem  for  these  students. 

Contrary  to  popular  opinion,  once  the  ipeciai  needs  student  has  mastered  an  activity, 
his  chances  of  remembering  it  are  the  same  as  the  normal  student— again,  provided  he 
has  the  opportunity  to  use  the  skills  and  information  acquired.  Practically,  there  are  two 
metiiodologles  that  can  be  used  in  providing  instruction  to  the  special  needs  student. 
First  the  teacher  should  use  concrete  objects  and  experiences  rather  than  words  alone, 
and  second,  the  teacher  should  deliberately  broaden  the  types  of  activities  for  the  student 
and  associate  them  with  each  other  as  well  as  with  related  processes, 

LiARNINO  SKILLS 

Prior  to  delivering  instruction  to  the  special  needs  student,  it  is  essential  that  the 
teacher  become  aware  of  activity  prerequisites  which  are  necessary  for  the  acquisition 
of  looking,  listening,  moving,  motor  imitations,  chores  and  self-help  skills.  These  skills 
can  be  closely  correlated  with  the  types  of  constructional  activities  used  at  the  primary 
levels  of  education  developmeit,  Liited  below  are  those  behaviors  that  must  be  learned 
before  a  teacher  can  successfully  teach  the  student  various  constructional  processes  and 
activities.  These  prerequisites  have  been  identified  by  Kozloff  as  being  only  three  of 
seven  major  areas  of  skill  development  necessary  for  successful  progression  through  our 
educational  system,  (Kozloff,  1974,  pp,  84-85) 

Before  a  student  can  develop  looking,  listening  and  moving  skills,  he  must  first  learn: 

t.  To  develop  spantsneeui  eye  santQcf, 

2i  Tq  develop  e^e  qont'Sqt  an  requeif. 

3.  Tq  eoeparota  with  simple  ipaken  requesfs, 

4,  Tq  sif  long  enough  \o  be  rewsfded  far  working  Qf  a  t'Oik* 

Before  a  student  can  develop  motor  imitation  skills,  he  must  first  learn:  -.1 

1.  To  develop  sponfoneaui  mye  eonfoef, 

2*  To  dtyelop  mye  confocf  an  requeiK 

3*  To  ooaperafe  wi^h  simple  spoken  requssfs, 

4,  To  develop  ikljl  of  many  large mofor  ooflviHei  (gross  mafar  mavemenfs), 
5*  Ta  look  of  ob|eofs,  parfs  of  fhe  body,  foge,  efa, 

6.  To  develop  ^^111  ot  many  imoll  motor  qeMvlHeSt 

7.  To  develop  good  work  habits  suoh  as  sUHng^  listening  and  working* 

8.  To  yie  eye  qontaet  ta  get  natural  rewords. 

Before  a  student  can  develop  chores  (tasks)  and  self-help  skills,  he  must  first  leami  ^ 

1.  To  develop  spantonioui  eye  aantaat.  -4 

2.  To  develop  eye  eontaet  an  request,  Jl 

3.  To  o^perote  with  simple  spaken  requests*  M 
4*  To  look  ot  objecti,  ports  of  the  body,  ftiee,  eto,  ;| 

Once  the  student  has  acquired  the  above  prerequiiites,  it  will  be  possible  to  provide;^ 
meaningful  instruction  for  the  learning  of  corisiructional  activity  skills.  The  sequence  of  ^ 


i^i^Q«i/^ac  would  lead  to  the  acquisition  of  the  ikilli  are  as  follows:  Matching  ob^ 
i^nfif^lng  objecti  by  nama  and  motor  imitation, 
ilM^bhiiig  objects  Is  the  process  by  which  the  student  leami  to  see  and  diitlnguish 
i^Uaiittes  and  differences  between  various  objects  and/or  procesiei*  Up^  Muceeisful 
W^^Mmtot  matching  objects,  the  student  should  be  able  to  point  to  slmila  "'^ferent 
^^ptSp  edlo^  and  proeesieg, 

"^*'5!Matching  is  a  term  meaning  the  ability  to  see  how  objects  are  the  iamt  i  ent. 

t^e  prbcesi  of  teaching  matching  objects,  the  teacher  should  also  refer  to  Uiu  objects 
^lill^Qr  procasses  by  name«  If  the  student  can  differentiate  between  similar  and  different 
'jjfcts  when  they  are  named,  it  can  then  be  surmiied  that  he  has  learned  the  names, 
bus.  ^e  student  Is  capable  of  identifying  objects  by  name. 

^  The  process  of  teaching  motor  Imitation  is  quite  etraightforward.  The  concept 
^vpivolvad  Is  to  teaeh  the  student  to  move  his  body  and  parts  of  the  body  in  the  same  way  you 
|f      immediately  following  your  movements.  In  essence,  the  teacher*s  movements  become 
^Aa^mqdel  .for  Ae  student  to  follow.  At  first,  the  student  should  be  taught  to  imitate  the 
teacher  immediately  following  die  demonstration,  after  which  imitation  should  follow 
^?^ter  greater  lengths  of  time  until  ftilly  mastered. 


SYMBOL  APPROACH 

To  greatly  aid  in  the  successful  acquirement  of  these  activity  skills,  the  symbolized 
|r  abroach  can  be  used*    This  approach  provides  the  learner  with  visual  stimulus  (color 

cutout  of  tool  or  material)  in  sequence  of  operation  to  task  comp^t'Honp 
;         To  develop  the  symbol  approach,  the  first  step  is  to  break  the  selected  activity  dosvn 
Uito  small  sequential  steps  that  can  be  symbolized  by  a  tool,  material  or  operation* 

Second,  a  set  of  laminated  postertoard  tools  and  materials  approximately  one- fourth 
scale  need  to  be  made.  For  ease  of  identification,  the  handles  of  the  tools  are  painted  a 
coded  color  and  the  symbolized  tools  are  the  same  color  as  the  real  tool  handles.  This 
color  coding  aids  students  who  are  having  trouble  making  the  proper  tool  selection*  They 
can  look  for  both  tool  shape  and  tool  color  and  greBtly  enhance  the  probability  of  success- 
;^^ftil  tool  selection  plus  strengthen  object  identification  skills. 

To  display  tliese  symbols,  a  piece  of  sheetmetal  can  be  framed  and  painted;  the  size 
^  is  dependent  on  your  specific  need.  Small  magnets  are  attached  to  the  back  of  the  symbols* 
■  and  diey  are  ready  for  display  on  the  magnetic  sipboard* 

f  ~  *  Third,  an  activity  sheet  should  be  drawn  up  that  will  match  the  symbol  layout  on  the 
?  slg^oard.  This  sheet  is  distributed  to  all  members  of  the  class  to  aid  in  reducing  the 
:  level  of  abstraction. 

i'^       Several  advantages  of  this  approach^ 

.  ^      As  prevleuily  menHonedi 
'  1»  It  aids  !n  proper  ^ool  lel^cHon* 

{  2t  It  enhsnees  ludCtU^i  acf lyify  csmpiition* 

In  dddlHoni 

3,  The  feacher  U  freed  frem  repeafad  explandflons  se  fhaf  he/ihe  cQn  mevt  about  fhe 
;  QGh'vify  drSQ  to  help  wifh  indlyldygl  problems* 

^*  The  l^yden^s  develop  a  fie  ling  of  lelf^lresHon* 
5*  lelf-saHsfdeHon  is  Inerioied  fhroggh  fhis  dpprpgdh, 

I  All  constructionai  activities  can  be  set  up  on  this  appioach  if  some  time  is  spent  in 
'J  selecting  activities  that  lend  themselves  to  this  unique  classroom  setting*  To  select 
|,-'eonitrucilQnal  activities  that  are  both  appropriate  and  beneficial,  a  criteria  list  should  be 
lireviewed*  This  Hit  should  Include  the  following: 

w  ■ 

'J,  -       I9  AppesI  ^0  sfydenHf 
^;        i«  Require  few  opefotions* 
3.  Use  gr^ii  motor  skills* 
4*  Be  inejcpertsiye* 
5*  Pi^        the  cyrrleylLini* 

6.  ie  dble  ^o  canipjtfe  in  ont  or  fwo  work  leisions* 
7t  It  edilly  symboMied. 


8,  Pfovidt  experlencef  for  ogtilde  ichoel  use^  i.e.,  hobbles, 
9-  Prsvide  esreer  orfenfafjon^ 
10-  Aid  in  fhe  diicovery  of  QpHfydes  and  abillfiei, 

Conitructional  activities  in  the  learning  world  of  the  handicapped  student  have  an 
affect  ttiat  in  reality  can  never  be  totally  meaHured,  but  the  effects  can  be  obaerved.  The 
obiervable  effects^  plus  the  inward  results^  can  serve  to  better  prepare  that  learner  ai 
he/she  goes  through  the  educational  process.  Special  needs  students  have  the  same  needs^ 
wante  and  desires  that  the  world  in  total  has:  and  through  the  providing  of  experiences 
such  as  has  been  described  here,  we  as  teachers  can  aid  in  the  process  of  helping  these 
individuals  become  contributing  mem  hern  of  our  society. 
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Minneapolis,  Minn, ,  Elementary  School  Technology 
Center 

Sterh'ng  Peterson 

The  Technology  Center  consists  of  an  area  within  the  elementary  school  which  in- 
volves students  in  industrial  arts  (manufacturing),  marketing  (sales),  home  economics 
(consumerism)  and  office  e?cperiences.  Students  in  the  program  are  given  lifelike  experi^ 
ences  by  following  a  product  from  its  inception  until  it  reaches  the  hands  of  the  consumer, 
which  Involves  production,  operating  costs,  distribution,  problemsolving,  etc.  that  takes 
place.  The  relationship  of  these  four  pillars  of  the  world  of  work  becomes  obvious  to 
students* 


PRCX^RAM  GOALS 

1,  To  provide  hands-on  experience  ina  variety  of  worthwhile  activities  that  generally 
fall  into  categories  recognized  as  most  needed  in  the  world  of  work  and  to  provide 
activities  which  would  develop  psychomotor  skills, 

2,  To  provide  students  with  consumer  exploration*  Students  must  be  made  aware  of 
and  have  an  ability  to  choose  wisely  the  goods  which  they  consume* 

3*  To  provide  students  with  safety  education*  Safety  is  the  responsibility  of  all 
people.  Children  must  be  trained  at  the  earliest  stages  of  their  technical  aware- 
ness the  safe  and  proper  use  of  tools^  simple  machinery  and  appliances. 

4.  To  provide  students  with  an  understanding  of  how  technology  affects  our  environ^ 
ment. 

5.  To  provide  swdents  with  practical  exjjerience  which  would  requiie  them  to  use 
their  basic  skills* 

6.  To  provide  students  with  an  understanding  of  our  free  enterprise  system  and 
occupational  awareness. 
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STAFFING 


Approxlmataly  60  students  per  hour  work  in  the  Technology  Center,  To  manage  this 
mtny  students^  one  Industriai  arts  teacher  and  one  home  oconomtcs  teacher  are  needed, 
Th#y  are  Eisiited  by  two  aides.  One  aide  has  a  business  background  and  the  other  has 
a  ^Btrlbution  backgrounds 


mOGECTED  EQUIPMENT  FOR  EACH  AREA 

Cansumeriim  Area 

Fongel  4  fr@e 

sinks  snd  ssbmets  3  bgilf^ln 

sowing  msQhlnes  3 

refrlBerQtor-firet^if  1 

trqpezDidal  fsbles  10 

demeristrQti'on  fable  1 

sh^lrs  30 

vyQsher^ryef  1 

tfoning  bo^fd  1 

dlihwssher  1 

airculdf  fables  4 

A^nyfacfuflng  Area 

verfiesl  iumber  rackl  2 

sforage  Qdblnifi  5 

buffer  1 

yniplane  1 

belt  and  disc  Sdnder  1 

sfQfQgt  reteks  36  Feef 

air  compfesisr  1 

gflndef  1 

fool  eoblnef  1 

benches  4 

finilhing  beneh  ! 

d^OnsffOflan  bench  1 

dulf  coMtcfor^  bullf^in  1 

wQsh  ores,  builf^ln  1 
spray  booth,  ttnfofivt  builf^in 

olrcle  sow  1 

drill  presses  2 

soroH  saws  3 


Offlee  Qoeupotigns  Area 

typewritferi,  eliotrie  2 

fypiwrififS^  mQnual  8 

adding  moehines  3 

coloulofors  2 

tope  reeorderi  2 

ditto  machine  1 

itorage  esbinets  2 

file  cobinefi^  2-drower  3 

desks  16 

chairs  16 

Mo  rk  ef  in  Argg 

oiste  counter  1 

cash  register  1 

counters  4 

disp|g)f  shelves  16  feet 

monnequins  1  set 

rnirror  1 

hanging  rack  4  fett 
sign  press 
register  stand 
Itoroge  cablnet 
darkroom  sink 
workbeneh 


SAMPLE  LESSONS 

Two  iample  lessons  from  the  manufacturing  area  of  the  Technology  Center  at  Lyndale 
and  Lincoln  elementary  schools  follow; 


Lesion  1 

Concept: 

Generalization: 


Materials 

Acquainting  students  with  a  variety  of  materials^  their  source  and 
their  maintenance  will  help  them  understand  their  effects  on  the 
environment. 


Objectivfs.;  After  a  demonstration  students  will  be  able  to  identify  materials 

and  their  sources, 
After  a  presencation  students  will  be  able  to  select  an  appropriate 

finish  to  be  used  on  the  product. 
After  a  presentation  students  will  be  able  to  list  what  is  needed  to 

develop  proper  management  of  natural  resources. 


L^rning  Acdvitleai 

1,  Taiti  Students  identify  and  give  source  of  materials, 

2,  Studentu  will  apply  appropriate  finishes  to  their  individual  products. 

3,  Following  a  discussion  students  individually  wiildeveiopaflow  chart  explain- 
ing wise  management  of  natural  resources, 

4,  Students  prepare  skit  with  dialogue  related  to  proper  management  of  natural 
resources. 

Leison  2 

Concept-  Processing 

Goierali^ation:  When  studentH  cKporience  the  desiring  and  construction  of  products, 
they  svill  develop  knowledge  of  the  safe  irie  of  tools  and  machines 
and  the  skills  needed  to  operate  them. 

Objective*  After  a  presentation,  students  svill  be  able  to  sketch  and  construct 

a  prototype  of  their  individual  products. 

Learning  Activities: 

1.  Studencs  will  sketch  product  Ideas, 

2,  Students  will  present  product  ideas  to  the  class  to  be  considered  for  mass 
production, 

3*  Students  will  build  prototypes  of  product  ideas  selected  by  the  class* 
4s  Students  svUl  present  prototypes  to  the  class  to  be  considered  for  mass  pro- 
duction, 

Objective:  Having  been  given  a  lesson  on  safety  procedures,  students  svill  use 

these  procedures  while  working  in  the  manufacturing  area. 

Learning  Activities: 

1,  View  safety  filmstrip* 

2,  Take  safety  test. 

3,  Construct  safety  posters. 

4,  Wear  safety  equipment. 

Objective:  After  a  demonstration  and  experience,  students  will  be  able  to  con- 

struct and  finish  a  product. 

Leaniing  Activity: 

Students  will  practice  skills  and  procedures  in  producing  the  product. 

Mr*  Pefersgn  Is  a  consuUanf  in  Indysffial  and  VoeaHpnal  EducpHon  for  fhg  Minneapplis^  Minntsofa, 
Pybno  lehooU, 


Elementary  School  Industrial  Arts— A  Synopsis  of  Programs 
In  Minneapolis  Schools 

Roger  Sandau 


This  paper  is  presented  in  the  hope  that  you  and  your  staff  svill  become  interested 
CTough  in  elementary  school  industrial  arts  to  pursue  the  possibility  of  having  it  in  your 
school*  The  rewards  to  children  are  great*  The  ensuing  material  contains  the  benefits 
to  children,  safety,  various  models  in  existence,  a  list  of  materials,  tools  and  equipment 
neededi  and  how  you  can  receive  any  help  you  may  need, 
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WHAT  THEY  SAY  ABOUT  ELEMENTARY  SCHOOL  INDUSTRIAL  ARTS 


fteeouse  you  eqn  m^e  things  ond  keep  them  for  s  long  Hme,  and  I  like  machines  and  matenQls* 
And  I  mie  a  stove  and  a  dreiser  and  a  letter  "M"  and  a  table  and  a  peneil  holder  and  a  letter 
balder  ond  that  Is  why  I  enjoy  ft^ 
I  like  the  power  tools  fo  woric  with. 

I  tike  woodwofking  because  I  ean  make  thlngi  for  my  mom  and  make  preienti  for  other  people, 
I  like  oil  the  ideas  and  tools  that  we  eon  work  with  and  learn  about* 

Seaouse  you  git  wood  and  plastic  msteod  of  paper*  And  then  you  can  paint  them  if  you  want  to. 
Par  enti: 

Both  of  my  ohildren  hove  enjoyed  industrial  arti  beeouie  it  makes  them  feel  so  grown  up* 

My  two  boys  hove  really  enjoyed  Industrial  arts*  I  think  they  like  sshool  better  becayse  of  it* 

I  know  they  stay  after  sohool  whenever  they  qan  for  shop* 

Principal 

Induitriat  arts  at  Pratt  School  contiriyQlly  ranks  anong  the  most  populor  programi  with  itudenti^ 
Staff  and  fstiiMes  at  Pratt  SeheoU  The  program  Is  a  fine  example  of  the  kind  of  integration 
which  sllowl  Ghildren  to  apply  the  basic  iklMl  of  math  and  reading  to  projeetl  which  teagh 
mariipulgtlye  ikitts  as  well*  In  fact.  It  Is  oi  good  on  escample  of  the  "whole  child"  opprooch  as 
can  be  found*  In  a  warm^  caring  atmoiphere  children  leom  to  cooperate,  feel  good  about  them- 
salves  and  use  big  myscles  in  the  completion  of  their  activities  -=  o  fine  blend  of  the  cognitive, 
affective  and  psychomotor  domains* 

ilimantsry  taschar! 

As  o  teacher^  I  think  our  woodshop  is  great!   Even  the  parents  hove  commented  on  how  happy 
they  ore  that  their  children  get  thil  kind  of  ej^perience.  The  children  are  always  excited  to  gO 
and  always  very  proud  of  what  they  have  built*  Our  w^dshop  allows  the  children  to  do  some- 
thing  completely  different  from  the  classroom  experience.  It  ii  a  rare  and  wonderful  chance  for 
elementary  children* 

IRIEF  DESCRIPTION  OF  THE  INDUSTRIAL  ARTS  PROGRAM 
AT  THI  ELEMiNTARY  SCHOOL  LEVEL 

Tha  induitrial  arts  program  at  the  elementary  school  level  emphasizes  materials 
and  proeessas.  StudentB  work  with  materials  such  as  wood,  metals,  plaetic  and  leather, 
and  daveiop  such  processes  as  cutting,  bending,  forming,  shaping,  fabrication,  faatening, 

-  finishing,  etc.  Safety  is  a  primary  concern;  safety  procedures  are  taught  so  that  students 
develop  good  safety  habits*  The  motivation  of  students  is  eKtremely  high  because  children 

^lova  to  work  with  tools  and  machines  and  as  a  result,  gain  the  many  benefits  that  are 
deicribad  below: 

BENEFITS  TO  STUDENTS 

Tha  same  rationale  used  for  any  goodeducational  experience  can  be  used  for  elemen- 
tary school  industrial  arts* 

1.  Students  gain  In  self-confidence  because  ofi 

^The  yilibie  success  of  making  lomething  to  take  home  and  be  proud  of* 
^SucctssRi!  experiences  with  mochines* 

2.  Students  gain  sooial  skills  through i 
^Cross-^ge  teaching. 

^C^perotlon  tn  designing  end  prc^uCing  a  product, 

3.  Students  gain  in  language  arts  and  moth  thfoughi 

—  Concrete  experiences  Involving  mothemorlcol  concepts  such  as  space,  shape,  weight, 
bslonce,  s^metry,  volume,  etc* 

—  Concrete  e^cperiences  involving  mathematical  operations  involved  in  planning,  design- 
ing, meosurfhg,  and  eonstructlng, 
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^Coffifflynksflan  of  fnifrueHoni  and  designs  by  spfekina/lisfinlng  and  wrlfing/reQdlng, 
4#  StudenM  gsln  in  sei  injit  sk  1 1 1 s  f  hrough  i 

->0^rvationi  ef  ^allfits  ©f  meferlsU  and  fools* 
^E^perlenett  wffh  the  ^rafion  of  mQchines, 

—  Frobl^  solving. 

5m  Sfudftfifi  §Q\n  o  bfooder  understonding  of  eorears  fhroyght 

—  Ffoper  end  safe  use  of  msferlels^  fools  ond  ©quipfnenf, 
^Aefuol  axperlen^es  releyonf  fo  fnen>'  kinds  of  jobl* 

^  A  model  of  work  which  Is  free  from  %mx,  sfereof^^plng^ 

—  Infrodusfion  f©  fechnology, 

SAFBTY 

Industrial  arts  programs  for  elementary  atudencs  naturally  raise  the  question  of 
iafety.  That  Qoncem  is  uppermost  in  the  minds  of  peraons  setting  up  and  operacing  such 
pregramij  wi^  the  result  that  industrial  arts  has  an  axcallent  safaty  record.  There  are 
.  probably  no  more  handmaids  used  in  the  shop  of  an  elementary  school  than  you  use  in 
your  home,  Swdeni^  are  given  instruction  in  the  use  of  the  equipment  and  are  required 
to  wear  safety  goggles  when  operating  each  piece  of  equipment.  No  student  is  expected  to 
qperate  a  machine  he  or  she  does  not  want  to  operate,  and  no  student  is  allowed  to  operate 
thosa  pieces  of  equipment  (the  mble  saw,  for  instance)  which  are  considered  dangerous* 
Machines  are  treated  like  any  other  vehicle  of  instruction,  not  as  strange  objects  that 
should  be  avoided  because  they  might  attack  without  warning* 

RROORAM  MODELS 

Five  models  in  current  use  in  Minneapolis  schools  will  be  discussedi  Classroom, 
prep  time,  special  education,  interest  centers  and  technology  centers.  Variations  exist 
In  each  of  the  programs  to  accommodate  individual  school  differences  and  needs.  Each 
program  utillzea  wood  as  its  basic  material,  although  other  materials  such  as  plastlCt 
leather,  fabilcs  and  metals  are  sometimes  introduced,  A  large  variety  of  projects  are 
proceed  including  such  things  as  toys,  math  andother  games,  home  producta,  classroom 
aids*  cages,  experimental  equipment,  etc.  Students  are  taught  the  proper  and  safe  mediods 
of  using  materials,  tools  and  equipment*  Suggested  tools,  equipment,  materials,  and  hints 
as  to  how  you  can  begin  your  program  are  found  at  the  end  of  this  paper, 

CLASIROOM 

This  model  is  discussed  first  because  of  the  ease  with  which  it  can  be  implementedi 
Either  a  small  area  of  the  classroom  can  be  used  or  a  vacant  classroom  set  up  to  accom- 
modate a  teacher  and  his  or  her  class.  This  approach  has  the  advantage  of  excellent 
coordination  between  industrial  arts  and  the  other  disciplines  being  taug^it.  It  has  die 
disadvantage  of  lack  of  skill  by  many  elementary  teachers  in  working  with  tools  and 
materials*  This  can  be  eaally  corrected  by  inservice  and  the  use  of  aides  or  assistants 
widi  tools  and  skills. 

Other  advantages  of  this  program  are:  It  can  be  continually  upgraded  by  additional 
tools,  materials,  etc,  as  they  become  available  or  expanded  as  space  becomes  available. 
It  can  easily  be  tranaformod  into  an  interest  center,  prep-time  activity  or  as  a  part  of 
^e  technology  center, 

A  typical  setting  would  include  various  handtools,  scrap  materials  and  a  workbench 
with  a  couple  of  vises.  Given  this  setting  and  the  opportunity,  students  can  have  a  worth- 
while successful  experience  and  will  produce  a  wide  variety  of  projects*  Going  first 
class  is  nice  but  GOING  is  uie  most  important  part  of  the  programs* 

PREP  TIME  ^ 

This  model  utilizes  industrial  arts  activities  to  free  classroom  teachera  for  prep 
time.  This  approach  requires  a  certified  industrial  arta  teacher,  a  room  large  enough 
to  accommodate  a  complete  class  and  the  necessary  toola  and  equipment*  Combined 
wltii  other  actlvitiea  auch  as  physical  education,  media  center,  art,  pottery,  etc*,  it 
offers  an  excellent  variety  to  students* 


'j^J;,  TMi  model  appaars  to  be  the  eaaiest  co  implement  because  funds  are  available  for 
j:\^iprap*tlm#  teaahera.    In  order  to  provide  the  best  possible  experience  for  students,  it  is 

recommended  ttiat  additional  help  be  given  to  the  instructor*  There  are  many  ways  of 
|^.;^iiig  ttiis,  Le.,  regular  aides,  older  students.  Junior  or  senior  high  school  students,  volun- 
If -i^trg,  NYC  itudents,  etc. 

Woodworking  is  the  primary  activity,  but  graphics,  plastics,  metals  and  leather  are 
L .  also  used  on  occasions.  Student  motivation  and  interest  are  maintained  by  the  wide  variety 

©f  projects  poiilble  wlUi  wMd  and  the  natural  progression  from  simple  projects  to  the 

more  dlMcult  as  skills  are  obtained, 

SPiCIAL  fPUeATION  SCHOOLS 

This  is  the  oldest  model  in  operation  in  Minneapolis.  It  is  sec  up  primarily  for 
ipecial  education  students  with  the  other  students  rotating  through  as  time  permits.  It 
;  also  Requires  a  certified  industrial  arts  teacher  and  separate  room.  It  carries  the  added 
advantage  of  state  reimbursement  of  the  teacher's  salary.  For  years,  special  education 
has  recognized  the  benefits  of  industrial  arts  to  special  students.  The  kind  of  hands-on 
success  oriented  activities  that  special  education  students  need  is  the  basis  of  elementary 
school  industrial  arts, 

INTEREST  CENTERS 

The  interest  center  model  is  a  relatively  new  approach  to  elementary  school  indus- 
trial arts.  The  S,E,Ap  schools  have  utilized  it  for  the  past  five  years  with  a  great  deal 
of  success.  Variations  of  this  program  do  exist  in  other  schools  of  the  city  and  seem  to 
be  gaining  in  popularity  because  of  its  flexibility.  Schools  that  have  divided  their  day  into 
baiic  skills  and  activit)'  time  have  found  that  industrial  arts  is  one  of  the  most  popular 
activities  offered.    These  schools  have  also  found  that  they  can  offer  a  worthwliile  ex- 

.  perience  with  a  limited  amount  of  tools,  equipment  and  materials  to  begin  with  and  then 
build  on  them  as  ftmds  or  equipment  become  available.  The  additional  advantage  of  an 
/  Interest  center  program  is  that  no  advanced  skills  are  needed  by  the  instructor  if  only 
basic  hand  tools  and  relatively  safe  machines  are  used  such  as  the  drill  press,  hand 

.  sanderSf  scroll  saw,  etc.  Activities  vary  from  individual  projects  such  as  cages,  science 
sxperim^ts,  math  games,  to  whole  class  projects  such  as  designing  and  building  a  cube. 
Interest  centers  function  best  when  the  number  of  students  doing  the  activity  can  be  held 

:  to  about  12  to  15. 

TECHNOLOOY  CENTER 

The  technology  center  consists  of  an  area  within  the  confines  of  the  elementary  com- 
plex which  involves  students  in  industrial  arts  (manufacturing),  marketing  (selling),  home 
'■  economics  (consumerism)  and  office  experiences.    This  model  is  the  most  extensive  in 
existence  and  perhaps  involves  the  greatest  effort  to  establish;  however,  it  has  the  ad- 
^  vantage  of  offering  a  total  life-like  experience  to  students.  Students  follow  a  product 
*  ftrom  its  Inception  (design)  to  its  conclusion  (in  the  hands  of  the  consumer)  with  all  the 
production  J  operating  costs,  distribution  and  problem  solving  that  takes  place  in  between, 

iETTINO  UP  AN  ELEMENTARY  SCHOOL  INDUSTRIAL  ARTS  PROGRAM 

The  cost  of  equipping  each  of  the  models  varies  tremendously  from  a  few  simple 
w  hand  tools  in  the  ciassroom  to  much  more  sophisticated  equipment  in  the  technology 
center.    Rather  than  go  into  detail  in  this  paper  with  each  piece  of  equipment  needed  in 
each  program,  we  will  deal  with  general  suggestions  and  helpful  hints,  A  more  extensive 
~  iiet  of  equipment  and  their  costs  is  available  from  the  industrial  Arts  Department, 
Minneapolis  Schools, 

r- 

HAND  TOOLS 

Various  methods  of  obtaining  hand  tools  have  been  used: 

V  f>  Hovt  children  bring  ^hem  horn  home, 

2t  Use  extrs  tools  from  junior  snd  senior  high  schools, 

3,  Ui€  donqtioni  from  Indivldudti,  gom^nfei^  F,T,S,A,,  etc, 

4«  Pyrohosa  os  needed. 


It  is  quite  iurpriiing  how  few  hand  tools  ore  really  needed  and  how  many  can  bm 
purchased  for  50  to  iOO  dollars.  When  taken  care  of»  tools  and  equipment  will  last  in- 
definitely, 

MATiRtALS 

Many  of  the  materials  needed  are  readily  available  from  existing  school  suppliaSj 
tempora  paint,  brushes,  S^^®*  ^^c*  Wood  is  available  from  mill  workSj  manufacturing 
plants,  lumbar  yards,  etc,  A  notice  sent  home  with  children  usually  produces  many  usable 
piecei  of  wood.  Also,  50  dollars  worth  of  pine  and  plywood  will  last  quite  some  time, 
Howaver,  a  regular  budfet  should  be  established  for  materials.  If  the  program  is  valuable 
enough  to  have,  it  should  have  adequate  supplies* 

Following  is  a  partial  list  of  materials  neededi 

Nails,  20,  3D,  Brads,  1",  1-1/4'',  1-1/2"  DrlM  biti  1/8",  Z/W,  l/4^  5/16" 

Screws,  varieys  Siies  Dowel  rodi  ly^",  3/16",  1/4",  5/16" 

Sandpaper,  80,  100,  150  grU  Weed  1/4",  3/8"  plywasd,  pine,  basi 

Screw  eyeS/  smsll  ilsdss,  eaplng,  icrsM 

Srais  hocks  Sfain  snd  varniih 

NQTit  Avoid  hard  woods  luoh  si  maple,  oak,  ef-e.  If  ii  foo  difficuh  for  young  people  fo 
drive  nails  Info  and  fo  saw,  efe. 


RECOMMENDiD  HAND  TOOLS 

Thii  is  a  basic  list*  Nurnbersof  each  svi 
of  students  involved. 

HomnfSrs,  clow,  13  o^» 
Cross  Cuf  iow 
Coplhg  sows,  exfra  bladts 
Hond  drill 

Piles,  round,  holf  round,  square 
Screw  drivers,  various  liies 
Pliers 
Surfomris 
CornposS 


vary  according  to  size  of  room  and  number 

Rulars 
Square 

Brace,  blfi  1/2",  3/4",  1" 
Ad|Uifoble  wrench 
Vie#  grip 
Tin  snipi 
"C"  clarnps 
Block  plane 


EQUIPMENT 

Equipment  is  classified  in  two  ways:  Those  pieces  students  can  use  and  those  for 
the  instructor's  use  only.  Listed  below  is  equipment  recommended  for  students*  use  and 
in  the  order  in  which  these  should  be  purchased: 

lenches  and  vises  Scroll  sow,  lobra  saw 

Drill  press,  elecfrlc  hond  drill  Disc  londer  and  vocuum,  orbital  sonder 

Additional  equipmait  for  older  students'  use- 
Sand  saw  Un  I  plane  Lafhe 
Equipment  for  instructor's  use- 
Table  sow  Jolnfer 
FINAL  NOTES 

Schools  that  have  industrial  arts  facilities  find  that  they  are  also  a  very  popular 
extended  day  and  community  school  activity*  In  all  surveys  taken,  parents  and  students 
in  S,E,A,  have  continually  ranked  elementary  school  industrial  arts  as  one  of  the  most 
popular  activities  in  the  schools.  The  main  emphasis  in  each  program  should  be  student 
success.  It  is  very  important  that  the  student  is  pieased  with  what  he  or  she  doei  and, 
therefore^  feels  good  about  himself. 
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A  State  Specialist's  Role  in  Promoting  Elementary  School 
Technology 

Jamti  R  Snyder 

To  develop  a  statewide  program  in  elementary  school  industrial  arts  is  not  (1)  Bimple, 
(2)  easy  or  (3)  uncomplicated*  The  task  is  a  long  range  planned  and  directed  program  in 
West  Virginia*  The  position  of  the  state  spcciaUat  for  industrial  arts  is  that  of  an  ex- 
padicer  and  a  monitor  to  help  the  di reaction  stay  on  course  and  to  move  in  incremental 
steps. 

The  assistance  around  our  state  consists  primarily  of  human  resources  as  funds  are 
usually  very  limitedp  especially  to  develop  industrial  arts  in  the  elumentary  schools. 
The  advent  of  career  education  has  helped^  but  unless  teachers  have  skills  and  knowledge 
found  within  industrial  arts  the  teachers  are  very  reluctant  to  involve  themselves  in 
another  "add- in"  situation^ 

To  assist  teachers  the  state  specialist  offers  counties  in  West  Virginia  several  op- 
tions to  spark  their  teachers  into  investing  time  and  self  to  learn  and  utilize  techniques 
that  expand  their  capabilities.  Once  they  have  the  opportunity  to  use  tools  and  mate  rials  ^ 
they  realize  the  benefits  that  can  be  derived  by  using  the  concepts  of  industrial  arts  in 
the  classroom*  They  realize  the  use  of  technology  as  a  vehicle  to  expand  the  study  of 
social  studies^  mathematicSj  science  and  reading* 

The  state  offered  opportunities  range  from  long  term  workshops,  curriculum  develop- 
ment eessions,  short  term  workshops  and  conferences*  The  specialist  has  conducted 
workshops  in  activity  center  development,  mathematics  and  industrial  arts  activities  in 
metric  and  the  Annual  Rlementary  School  Technology  Conference. 

The  above  programs  give  teachers  and  administrators  opportunities  to  become  in- 
volved in  tool  usage,  material  development  and  idea  generation.  The  workshops  relieve 
fears  teachers  have  about  tool  usage.  Older  as  well  as  younger  teachers  realize  they 
can  and  do  use  tools  they  were  refusing  to  even  pick  up.  As  teachers  realize  the  fruits 
of^jheir  progress,  they  become  proud  and  willing  to  try  and  use  tools  and  materials  in 
their  classrooms,  Oftenp  after  these  sessionsp  teachers  will  communicate  with  the  state 
specialist  the  activities  they  have  included  in  their  programs* 

The  Elementary  School  Technology  Conference  provides  teachers  with  ideas  and  an 
awareness  of  programs  that  are  available  and  being  used  with  children*  Such  programs 
that  have  been  presented  are  The  printing  Activity  Centeri  New^  York;  Technological 
Exploratorium  K-6,  i-ludson,  Ohio;  Technology  for  Children^  New  Jersey;  as  well  as 
Aviation  in  Elementary  School;  Self  Identification  Through  Technology;  EKceptional  Chil- 
dren and  Technology  and  many  others*  The  programs  demonstrate  interdisciplinary 
association  with  science,  reading,  measurement,  social  problemSj  technical  developments 
In  society,  mass  production  and  careers. 

The  development  of  a  state  program  is  slow  and  sometimes  very  difficult,  Moweverj 
the  colleges  and  universities  are  eKpanding  their  curriculum  to  give  preservice  to  train- 
ing teachers*  West  Virginia  is  presently  encouraging  college  students  to  enroll  in  indus- 
trial arts  courses  to  develop  their  skills,  thus  providing  the  state  with  prepared  teachers* 
Time  and  patience  will  render  results  in  our  schools. 

Mr,  Snyder  is  fhe  eyrrieylum  developnenf-  speeigltif  for  Induitris!  Arfi  with  fhm  West  VjrginlQ  Daparf^ 
menf  of  EducsHdn,  Charltlten^  W*Vai 
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Developing  Learning  Centers  for  Teaching  Industry  in  the 
Elementary  School 

William  E.  Wast 


The  davelopment  of  the  elemrntary  industrial  arte  courie  at  Clemson  University  is 
^ted  In  the  historic  development  of  the  College  of  Education  of  the  university.  Yea, 
^lemion  Uni  vers  icy  ia  indeed  approaching  the  lOOth  year  of  service  to  South  Carolina  and 
the  United  States.  However,  ihe  College  of  Education  has  experienced  many  births  and 
rebirthi  in  the  first  100  years  of  the  university.  The  most  recent  rebirth  of  the  College 
of  Education  occurred  in  1965  when  the  then  existing  departments  of:  Agriculture  Educa- 
tion (College  of  Agriculture)^  Industrial  Education  (College  of  Engineering),  U.S,  Army 
R.O.T.C*,  and  U,S,  Air  Force  R.O*T,C*  were  regrouped  Into  a  new  college  and  the  follow- 
ing two  new  deparments  were  created:  Deparmentof  Elementary  and  Secondary  Educa^ 
tion  and  Department  of  Recreational  and  Parks  Administration,  In  1973  the  Department 
of  Recreational  and  Parks  Administration  was  reassigned  to  create  a  new  college  and 
thus  create  the  current  lineup  of  administrative  units  in  the  College  of  Education, 

The  College  of  Education  at  Clemson  University  has  experienced  tremendous  growth 
from  its  beginning  in  1965.  The  initial  enrollment  carried  forward  in  industrial  and 
agriculture  education  was  soon  supplemented  by  increased  declared  majors  in  R.P,A,  and 
elementary  and  secondary  education.  During  die  past  ten  years  the  College  of  Education 
has  grown  to  envelope  nearly  19  percent  of  the  total  university  enrollment.  The  Elemen- 
tary and  Secondary  Education  Department  has  been  the  principal  contributor  to  this  growdi. 

The  formation  of  the  Department  of  Elementary  and  Secondary  Education  at  Clemson 
resulted  in  an  exploratory  course  in  industrial  education  being  included  in  the  program  of 
study  for  early  childhoodj  special  education  and  elementary  education  majors.  The  indus- 
trial education  course  while  entitled  '"Arts  and  Crafts  for  the  Elementary  Teacher"  was 
conceived  to  service  two  purposes: 

1 ,  To  laHify  requiramenis  in  sfgfe  efrfifiedfiai  for  drf  c^rsti. 

2,  To  provide  infarfoce  bafween  variqui  mlmmmnH  of  the  CoMege  of  Educsflon, 

The  initial  course  efforts  were  pointed  strongly  toward  skill  development  in  tool  use 
and  material  selection.  However,  student  acceptance  as  reflected  by  enrollment  was  not 
positive^  for  many  elementary  majors  were  avoiding  the  course. 

In  1969  the  Arts  and  Crafts  for  Elementary  Teachers  course  was  redirected.  The 
restructured  course  was  directed  to  place  strong  emphasis  on  the  utilitarian  nature  of 
man's  knowledge.  The  course  retained  a  strong  arts  and  crafts  orientation  in  terms  of 
laboratory  experience;  but  class  lecturesj  outside  readings  and  special  class  assignments 
were  directed  to  building  within  the  teacher  competencies  for  coping  with  knowledge  of 
industry.  The  primary  purpose  of  the  course  thus  moved  from  mastery  of  tools  and 
materials  usually  associated  with  industrial  arts  activities  to  that  of  acquiring  skilli 
and  industrial  knosvledge  which  would  influence  learning  experiences  in  the  elementary 
classroom. 

The  redesigned  elenientary  arts  and  crafts  course  has  been  well  received.  Enroll- 
ment in  Industrial  Education  372  has  increased  from  19  elementary-early  childhood  majors 
during  the  first  semester  1969/70  to  126  in  the  first  semester  1975/76,  While  1  would 
like  to  think  that  the  growth  in  enrollment  and  interest  reflects  an  equal  growth  in  teaching 
excellencyi  it  just  is  not  true.  The  total  enrollment  in  the  College  of  Education  has  in* 
creased  and  therefore  contributed  to  this  growth.  However^  the  increased  course  enroll- 
ment totals  do  exceed  the  Department  of  Elementary  and  Secondary  Education  percent  of 
growth.  The  actual  percent  of  growth  in  the  arts  and  crafts  course  indicates  that  all  ele^ 
mentaryj  special  needs  and  early  childhood  education  majors  are  enrolling  and  completing 
the  course.  Thus  the  opportunity  to  influence  the  ability  of  all  such  majors  to  teach  about 
modern  industry  is  afforded  our  department. 

The  initial  success  of  the  course^  at  least  from  future  teacher  acceptance  of  the 
course  content^  created  considerable  interest.  The  success  has  been  sustained  over  the 
past  3  yaarSj  and  during  this  time  student  survey  information  indicates  that  skills  and 
information  acquired  have  been  useful  in  the  elementary  classroom. 

Three  major  goal  were  developed  and  employed  to  develop  the  course  etructure  of 
the  basic  course,  T7if^  were; 
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1*  All  students  wgyld  exhibit  bails  skills  In  perfDfmlng  msnipulsfiye  setivify* 
2m  The  devtloprnent  ef  p^ltlve  attltydis  toward  indgitrisl  prqcHcei  and  scHylry  orlanfed  In^ 

gtmstional  programs  w^ld  be  q  focol  ppInK 
3.  Eidilblted  ricljl  Iri  the  dtvelopment  df  InitrucHonol  unlfs  IneorporsHng  manipulaHyt  pw^ 
tl£0S  reletlng  to  mdultrlal  knowUdge, 

:v.  To  achieve  thege  goals  tiie  Instructional  staff  did  find  that  goal  two  was  most  impor« 
taut*  Scudenti  who  did  exhibit  success  toward  goal  two  were  most  likely  to  also  exhibit 
,  grow^  tDward  achieving  goals  one  and  three. 

The  Induitrial  education  arts  and  crafts  for  elementary  teacher  course  has  moved 
mora  find  more  to  Individualized  instructional  programming*  Necessary  instruction  relat- 
ing to  required  laboratory  experiences  is  designed  to  be  individual  modules*  Laboratory 
t^psrienee  insttucrton  has  been  built  around  self  instructional  media,  printed  learning 
aettvity  sheets  and  smaU  group  or  individual  demons t rations*  All  students  have  not  foU 
lowed  the  same  learning  sequence*  However,  each  of  the  students  has  exhibited  growth 
:ln  knowledge  of  practices  of  man  relating  to  the  production  of  material  goods* 

An  outgrowth  of  the  basic  course  In  industrial  practices  designed  for  the  elementary 
teacher  has  been  a  growing  interest  to  complete  additional  leamlng  experiences  in  the 
industrial  arts  Instructional  area.  The  interest  has  resulted  in  growing  enrollments  in 
^e  individual  studies  courses*  The  majority  of  these  individual  studies'  enroilees  ex- 
press the  desire  to  acquire  greater  Imowledge  of  designing  and  performing  activity- 
orienied  instruction*  This  interest  in  additional  work  in  elementary  education  has  taken 
a  variety  of  instructional  approaches* 

The  work  that  some  of  our  elementary  education  students  have  produced  in  the  de= 
velopnient  of  learning  center  modules  has  been  most  rewarding.  The  development  of 
learning  centers,  while  not  new  to  the  educational  format  of  elementary  education,  has 
been  given  new  emphasis  during  the  past  decade.  The  renewe  '  interest  in  learning  centers 
has  created  huge  amounts  of  printed  materiali  usually  from  commercial  suppliers. 
Typically  the  learning  centers  have  been  employing  material  of  a  higlily  eo^itlve  nature, 
Tha  itudants  at  Clemson  have  attempted  to  develop  learning  center  material  that  provides 
for  psychomotor  and  affective  developmQfit  as  well  as  cognitive  growth.  The  psychomotor 
dlm^sion  of  the  learning  center  material  is  aided  by: 

K  Creating  avenues  far  applying  pravlsully  Itarhad  eognifive  skills  in  order  to  achieya  higher^ 
thon='l@wer  mastery^ 

2«  Devaloplhg  systems  for  applying  preyiqgsly  Itamad  psyehsmsror  skills  in  ardar  fo  develop 

need  for  sequlrifig  sddlHonal  gognitiva  skills, 
3,  Providing  avenues  for  rewarding  achjevement  in  the  eognitiva  doftiain  and/or  fha  affesHve 

domain^  yet  allowing  rayiew  and  added  ikMI  building  in  these  ikM!  areas, 
4*  CqfiGentratirig  on  existing  curfieulum  eomponents  of  the  elementory  school  to  provide  ayenuas 

for  developing  skill  !n  using  knowledge* 

The  learning  center  modules  havebeen  structured  to  be  used  in:  Arithmetic  Learning 
Caters,  Reading  Learning  Centers,  Art  Learning  Centers,  Science  Learning  Centers, 
H^th  Learning  Centers  and  Social  Studies  Learning  Centers, 

Thm  modules  have  been  developed  to  strengthen  each  of  the  achievement  areas  of  tfie 
"^elenientary  schools*  Modules  in  Industrial  arts  for  reading  improvement  have  been  struc- 
.tiired  to  provide  remediation  (of  particular  success  wltli  children  who  are  7  to  10  years 
of  age,  yet  are  reading  1  to  3  years  below  grade  level),  sustainment  of  reading  progress 
and  goal  enhancement  for  smdents  reading  above  grade  level*  The  difficulty  of  the  activity 
tncorporated  in  the  leaming  center  module  has  been  viewed  on  a  two-dimensional  scale: 

it  Level  of  subject  area  gchlevefnent  (mothemoti€S|  reading,  icienEe,  art,  etq*), 
2«  Level  of  industrlol  knowledge  prasantad. 

The  information  regarding  dimension  one  (subject  area  achievement)  has  been  derived 
itom  ^assroom  teacher  recommendation  and  normal  testing  procedures*  The  determina* 
tion  of  criteria  for  dimension  two  (industrial  knowledge)  has  varied  from  student  to  stu- 
fimiU  However,  the  past  year  would  indicate  that  students  using  the  structure  for  indus- 
itarial  Imowledge  developed  in  "The  Rationale  and  Structure  for  Industrial  Arts  Subject 
Matter**  have  greater  satisfaction  with  the  leamlng  center  modules  than  do  students  using 
lass  itrucured  formats^ 


The  learning  center  modules  have  beon  dovclopud  Lining  n  vafiety  of  presentation 
formats.  Due  to  the  gmuvarict>*  of  elementary  clriHsroornH  visited  and  used  for  develop- 
mmt  fleldwork,  this  vnriety  was  espeeted.  The  genenil  format  for  development  included 
three  element  essentials-:  Spcelfied  behavior  gords,  encoding  adaptability  and  ntudent 
activity  reflecting  industrial  knowledge. 

The  specified  behavior  goals  are  directed  toward  ussiHting  the  teacher  preplan  in- 
dividualized student  use  of  learning  centers.  The  goals  have  typicuUy  referred  to  cogni- 
clve  skill  level  development  in  one  of  the  elcnientary  school  subject  arean.  The  behavior 
goals  have  tended  to  be  generated  in  terms  of  increased  reacung,  arithmetical  and  vocabu- 
lary skills. 

The  problem  of  encoding  adaptability  has  beuii  most  difficult  to  reHolve,  Students  in 
the  elernentary  school  possess  n  wide  rangt'of  decoding  abilities,  riiree  principal  encod= 
ing  methods  have  been  used  svith  varying  degrees  of  success:  P rinted  W'ords,  plcrure 
stories  and  picture  stories  with  audiotape,  l^xpurience  has  indicated  that  picture  stories 
work  very  well  svith  most  kindergarten  and  lower eli'mcnrary  grade  students.  As  the  stu- 
dent s  reading  level  improves  all  three  encoding  methods  seem  to  work  with  sirnilar  student 
acceptance. 

The  learning  center  mcjdules  developed  during  the  past  veur  have  incorporated  activi- 
ties that  elementary  teachers  have  eniployed  previously.  1  he  community  helpers'  theme 
(with  activities  relating  to  producing  items  used  in  the  home  or  "providing  services  ex- 
perienced because  of  home  activity^  or  topics  requiring  value  and  attitLide  development 
based  on  home)  has  high  frequency  scores  in  early  childhood  learning  center  mbdules. 
Activities  that  build  upon  and  enhance  arithmetic  skills j  science  information  or  social 
studies  topics  have  been  used  by  the  elenientary  etlucation  maj(5rs.  The  creation  of 
weather  information  gathering  devices,  geometric  construction  gadget ry  and  items  of 
historic  significance  have  been  incorporated  into  manipLdative  practices  oriented  learning 
center  modules,  i  loweverg  other  learning  center  rnodules  have  been  designed  around 
the  industrial  practices  relating  to  managenU'nt  antl  personneU  These  modules  do  not 
require  the  creation  of  material  objecth^  but  they  do  require  tlie  application  of  knowledge 
to  solve  industrial  problem s,  Puxzles,  gamesj  mind  tinglers  and  picture  completion 
acrivities  have  each  served  to  develop  skill  in  applying  industrial  information. 

In  summary,  the  efforts  to  produce  learning  center  modules  that  incorporate  knowU 
edge  of  industry  into  learning  material  have  been  successfuU  Students  who  have  developed 
the  learning  materials  for  instruction  experienced  the  problenis  of  creating  learning 
situations*  Their  experiences  should  result  in  a  greater  awareness  of  the  teacher's  role 
in  tomorrow's  classr£H)ni, 

Df,  Wesf  ii  a  member  of  rhe  fseulfy  at  Clemsen  Unlveriifyf  Clemionj  S,C* 
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ACIAS  Special  Interest  Sessions 
American  Council  of  Industrial  Arts 
Supervisors 


Energy  Crisis:  A  Need  To  Mobilize  Industrial,  Scientific  and 
Educational  Communities 

Vahan  V  Basmajlan 

The  energy  crisis  of  1973-74  brought  to  the  attention  of  the  world  that  industrial 
QEtions  are  heavily  dependent  on  energy.  The  limited  resources  available  are  being  con- 
iumed  rapidly.  The  consequences  of  diis  are  very  critical  to  our  economic  and  political 
system.  Over  the  next  decade  educational  institutes  with  their  administrators  shall  play 
a  major  role  In  introducing  an  awareness  of  energy  and  power  to  students  of  all  ages  and 
levels. 

The  solution  to  the  energy  shortage  will  require  more  than  a  100  billion  dollar  in- 
vastment  and  will  depend  upon  the  services  and  die  contributions  of  more  than  1 00,000 
engineers,  sclentlstSg  technicians  and  skilled  workers.  Such  a  massive  effort  will  possi- 
bly make  the  U.S.  energy  independent  from  foreign  countries  by  the  year  2000* 

Educational  Institutes  which  play  the  largest  role  in  bringing  changes  to  society  have 
a  great  need  for  the  services  of  the  scientiflCi  industrialj  governmental  and  private 
sdurcei.  A  systems  approach  is  indicated  for  bridging  the  gap  between  national  goals 
and  educational  preparedness. 

Mr,  iasmajidn  U  vice  pressdenf  ef  fhm  NgfienQl  Edueatfenal  Csunsil  on  Energy  and  Power  and  preiid^^.^f 
of  M@gsf ech  Corporation,  Bi|leri€Q,  Mqsi, 


Middle  School  Industrial  Arts 

John  B,  Bonfadini 


Industrial  arts  should  be  a  part  of  the  learning  experiences  of  ail  students  at  all 
levels  of  ability.  In  order  that  they  may  understand  and  learn  to  control  their  industrial- 
technological  environment.  These  programs  should  provide  opportunities  for  experience! 
that  develop  Insights  into  the  broad  aspects  of  industry  such  as  construction,  communica- 
tions and  research.  Meaningful  activities  designed  to  acquaint  students  with  laboratory 
procedures  of  creaclngi  ejcperimentingi  designing,  inventlngg  constructing  and  operating 
are  a  necessary  part  of  general  education.  Each  course  should  include  instructional 
inforfnation  in  the  following  six  areas  of  industrial  arcs:  Orientation,  materiflSj  processesi 
equipment,  tools  and  facilities,  production  and  occupational  information. 

Prince  William  County,  Va.,  adheres  to  this  philosophy  by  offering  industrial  arts  to 
students  at  the  middle  and  senior  high  leveL  Required  courses  at  the  sixth,  seventh  and 
ei^di  grades  provide  opportunities  for  students  to  explore  many  industrial  areas,  Stu-* 
dents  are  rotated  through  laboratories  desired  to  acquaint  them  with  the  material  areas 
of  plaiticSf  metals,  power  mechanicSj  graphics  and  drawingj  wood  and  electricity. 

Industrial  arts  deals  with  the  principles  and  concepts  of  industry  including  industrial 
production  and  servicingi  methods  of  constructtoni  application  of  mechanism,  influence 
of  automaiioni  mass  production  and  fundamental  processes  and  methods  of  industrial 
research, 
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Studeiics  electing  progranisJbeyond  the  ninth  grade  niay  elect  a  unit  or  general  lab 
program.  Thii  method  permits  the  student  to  study  in  general  or  specific  areas  which 
will  meec  hii  future  educatlonal^occupational  needs*  The  program  also  provides  certain 
technical  ekUlSp  guidance,  and  basic  knowledges  necessary  to  most  occupations  and  pro- 
faisiona.  Specific  programs  offered  are:  Manufacturing,  construction,  power  and  trans- 
j^rtation  and  communications, 

MIDDLE  SCHOOL  PROGRAM 

Prince  William  County's  middle  school  industrial  arts  program  is  designed  to  provide 
unique  itud«it  experience  and  activities  related  to  the  World  of  Technology  as  a  required 
program  for  all  boys  and  girls.  The  curriculum  format  should  stimulate  student  interest 
in  the  m^y  possible  technical  and  educational  careers  associated  with  an  industrial  so^ 
ciaty*  For  convenience,  the  program  is  divided  into  three  12^ week  segmenca  beginning 
with  slxdi  grade*  Each  sepnent  provides  the  student  with  an  opportunity  to  deal  with 
sequential  experiences  diat  lead  toward  a  total  understanding  of  technology  in  today's 
society. 

The  sixth  grade  students  first  experience  Industrial  arts  as  a  part  of  die  manufacture 
ing  processes.  Tliey  learn  to  conduct  experiments  and  build  products  relating  to  various 
matarlalSi  processes  and  machines  used  to  shape  and  form  materials  Into  useable  products. 
The  small  unipac  unit  is  utilized  to  accomplish  this  ^al  in  areas  of  communications, 
production,  and  power  and  energy^ 

The  seventh  grade  segment,  through  die  utillzaiion  of  graphic  communications  and 
the  group  or  unit  mediod,  attempts  to  provide  a  means  for  studying  technology  and  Its 
evolution*  The  unit  or  group  project  permits  the  students  to  work  through  a  systematic 
approach  of  problem  solving  related  to  industry  and  technology,  Throu^  investigating 
and  building  models  of  technical  devices  that  have  changed  society,  students  better  under- 
stand the  role  of  tools  and  machines  since  the  beginning  of  time  and  their  present  influ- 
ence upon  the  society* 

The  eighdi  grade  sepnent  of  12  weeki  emphasizes  the  power  and  transportation 
aspect  of  technology  with  students  exploring  electricity  and  power  mechanics  as  a  co- 
hesive technological  unit.  Line  production,  a  fundamenti  concept  in  all  industriea  today, 
is  an  activity  utilized  to  reinforce  the  students'  awareness  of  industrial  procedures.  The 
students  are  encouraged  to  establish  a  company  for  desipiing  and  producing  a  product 
capable  of  realizing  a  profit* 

The  middle  school  curriculum  is  not  designed  to  be  preparatory  for  a  high  school 
program,  but  is  a  total  separate  entity  which  can  provide  for  future  intelligent  occupa"^ 
tional  and  educational  choices. 

SIXTH  GRADE  PROGRAM 

The  12- week  segment  of  industrial  arts  in  die  sixth  grade  is  specifically  designed 
to  introduce  the  students  to  the  various  manufacturing  processes  and  tools  and  machines 
utilized  in  industry.  The  vehicle  for  accomplishing  diis  is  the  individual  unipac-  These 
individualized  packages  are  desiped  to  provide  the  student  with  a  chance  to  explore 
many  and  various  manufacturing  processes  at  his  own  individual  pace*  The  time  element 
associated  with  each  Individual  packet  is  approximately  3  days  to  I  week.  Emphasis  is 
placed  upon  understanding  the  processes  rather  than  the  technical  skills  required  for 
project  completion.  The  following  is  an  example  of  activities  for  one  such  lesson: 

A-  Activifyt  Sereen^prseess  f^shirfs 
6*  Many fiactyring  practsies  involvedi 
1^  Deilgn  ond  Isyouf 
V  .,  .,2*  PrinMng 
C.  Objtctlvesi 

1.  To  Ifsrn  the  b^ilQ  principles  of  dailgn 

2,  Te  ledrn  fhe  precedyres  Involved  wifh  sqreen-prQeeii  prinflng, 
3*  To  be  able  fa  identify  comfnerclal  opplleaMons  of  seretn-proeesi  prInHng, 
Equfpnenfi 
U  iilksgresn  frame 

2.  Stenall  knivei 

3.  Drawing  instruments 
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1,  Wafer-base  ifenel!  film 

2,  TajcHIt  ink 

4,  Wafer 

T*shlrts 
7.  Drawing  paper 

K  iach  sfudenf  will  prtp^re  f-wo  dtsigni  fs  subrntt  for  seleetion  by  fhe  enHre  £IqH« 
2«  CldM  will  yofm  for  one  dsiign  fs  bo  prlnfed  sn  r^shirU. 

3,  Insfrysfor  will  demonlffsfe  the  fsMowingJ 
5.  CyHing  thf  sfencll 

b*  Adhering  fhe  itencil 

€•  il^klng  ayf  srMnd  ifenQil 

d-  Prinfing 

4,  Eseh  sfudenf  will  print'  his  awn  f^ihlFf^ 

5s  Inifru^for  will  demonsfrafe  eleun^p  and  removQl  pf  itencit* 
G.DllGyillans 

It  Idenfify  products  prjnftd  by  fhe  lEreen^proceii  mef-hod. 
2^  DIsOuls  the  Qdvanfagei  and  dl^dvsnf'dgei  of  fhi^  proceii. 


The  aevanth  grade  prograni  syTitheeizes  the  manufacturing  procegseg  reviewed  in 
tha  sixth  grade  into  a  study  of  the  technological  development  of  man.  The  Maryland  Plan 
ii  uied  ai  a  vehicJe  for  the  students  involved, 

AiTtHrepofoglcol  Unit 

The  anthropological  unit  consists  of  studying  large  areas  of  technological  develop- 
mtfit  BUCh  as  traniportationp  communlcationsj  weaponsj  tools  and  inventions.  The  class 
of  students  lelect  one  of  these  topics  and  Individual  students  select  subtopics  under  the 
mEin  heading  upon  which  to  do  research  and  build  a  scale  model*  The  building  of  die 
sells  modal  incorporates  the  utiligation  of  the  industrial  arts  tools  and  machinei  and 
iaborttpry  environment*  Upon  completion  of  the  individual  modeis,  a  class  seminar  is 
€onducted  to  discuss  the  aspects  of  these  specific  technological  Ideas  of  man  and  society* 

ProdUet  Unit  Approoeh 

The  product  unit  approach  utiliies  the  same  basic  format  as  the  anthropoiogical  unit; 
howevefj  the  emphasis  is  placed  upon  industrial  processes  rather  than  historical  develop-* 
ment. 

In  studying  these  processesp  the  class  selects  a  category  of  products  such  as  toys, 
games,  containers,  tools,  jewelry  or  housewares.  Subtopics  of  interest  are  selected  by 
individual  students*  After  this  product  selection  has  been  made,  the  student  is  involved 
In  a  series  of  processes  that  eventually  culminates  in  a  finished  product  and  presentation 
to  the  class* 

A  typical  main  topic  and  subtopics  of  products  could  be  as  follows: 
I,  Conmlr^ers 


Many  activities  are  conducive  to  group  work  and  often  provide  the  procedures  and 
^^ichniques  impossible  to  develop  in  any  other  student  activity*  Group  projects  may  vary 
"tf^Qha  sAidiai  of  various  industries  to  group  developed  products*  Group  sizes  should  stem 
from  tiie  project  needs*  Some  projects  may  successftilly  function  with  a  small  group 
^IwhUe  other  activities  may  require  participation  from  the  entire  class.  Combining  the 
Igi^up  pwjects  wldi  the  cultural  or  individual  project  approach  can  produce  interesting 


If  ViNTH  QRAPi  PROGRAM 


Cups 

b.  ItofQge  boxes 

Piont  psfl 
d.  Ash  fray 


e«  Glosses 
f.  Serving  frsy 
g*  Napkin  hslder 
h*  Candy  dish 


T^ults.  Divdeplng  a  display  for  depicttni  iravel  meEhodi  which  were  studied  in  the; 
^^g^nspoztatlon  phaie  of  culwral  approach  is  an  example  of  combining  approaches.  The 

gfotip  method  §h6i4d  appear  In  at  leait  one  area  of  a  middle  school  program. 
\  ^Uf  The  Sevang  grade  also  provldei  the  student  widi  an  op^rtunlty  to  explore  the 
'^a^lc  communication  aspect  of  the  com  muni  cations  industry,  TTie  second  element  of 
'tl^  comm^leaaons  area^  electrical  communicationsi  is  covered  in  Ae  eighth  grade  12 

EIGHTH  GR API 

Line  and  Mis  Pr^dyetion 

Mass  producdon  is  the  vehicle  used  to  develop  group  paniclpatlon  and  cooperation. 
Group  cooperadon  is  esientiai  because  each  operation  Is  dependent  upon  a  prevloui  one. 
This  retires  fte  development  of  a  sense  of  organization  and  systematle  procedure. 

Because  Industiy  is  such  a  dominant  element  in  our  society,  each  itudent  needs  an 
awareness  of  die  methods  of  industrial  production.  Mass  production  is  Just  one  of  ^e 
basic  methods  of  producing  a  product.  Based  upon  class  ability,  the  mass  production 
project  may  be  itu^ni^teacher  centered  or  teacher  oriented,   A  brief  outline  follows: 

A*  HisfOflddl  slgnifieqhct 

B,  RttafloniHip  Industry 

C,  Culfufsl  snd  esonomis  benefUl 

IL  Plafinlng  pr^edure 

A.  SdleeHon  @f  product 

lltebliihmint  of  msnsgement  progromi 
C«  Training  pr^uctipn  workers 

D,  Devilo^ent  of  prototype 
f ,  Froduetlofi  se^lon 

¥\  Sqtai  prqgroms 
G.Iy^luGtlon 

Responsibility  for  demonstrating  the  safe  operation  of  all  equipment  lies  with  the  in- 
structor. This  can  be  accomplished  during  the  Initial  planning  and  design  phase*  The 
class  elects  a  project  supervisor  and  other  key  personnel  such  as  production  manager, 
safety  engineer,  sales  manager,  deeign  engineer  and  procurement  director,  Respbnslbili^ 
ties  for  completing  specific  operatione  areassi^edtoeach  student  or  groups  of  students, 

Power  eind  Energy 

Electricity  and  power  mechanics  are  utilized  as  the  two  instructional  areas  for  stu- 
dent participation  in  activities  associated  with  the  Worldof  Energy,  TTiese  areas  provide 
students  with  an  opportunity  to  do  both  experimental  type  activities  and  maintenance  and 
repair  work*  Systematic  procedures  can  also  be  developed  in  recording  and  analyzing 
data^  Electronic  projects,  small  gasoline  engines  and  expirimental  kits  are  the  basic 
modes  incorporated  In  this  instructional  block  of  time, 

GARieR  EDUCATION 

Each  segment  of  the  middle  school  program  also  emphasizes  specific  careers,  The^ 
careers  are  limited  to  those  that  can  best  be  exemplified  by  the  actual  student  activities 
conducted  in  the  industrial  laborniory. 


Mr,  Bonfadfni  1|  luperyiior  of  vO€Qtionsl  edueotisn  fsr  fhe  Prinee  Willfom  County  S^hooll,  MdnOiisi;  Vo. 


pjemeritary  Industrial  Arts— Philosophies,  Values  and 
p||pical  Programs 

i^tlton  Miller 

pi:^.  :  Thii  pr€i#ncatlon  ii  divided  into  the  following  three  parts :  Five  major  philosophies 
ffof:  ©l^manttry  lehool  Induitrialarti,  eight  values  to  be  derived  by  children  who  experienca 
l^llfii  ©lam^taiy  echTOl  industrial  aris  program  and  examples  of  typical  progranis  in  ele*^ 
^^tntary  school  industrial  arts  today. 

The  program  of  Induitrlal  arts  as  it  exists  in  the  elementary  school  claisroom  of 
p|he  1970*1  is  tiie  product  of  an  evolutionary  process  through  which  elementary  and  ihdus^ 
^iiiitrtai  arts  aducators  have  attempted  to  interpret  the  philosophy  of  many  of  the  early  pro- 
ilponenti  of  -^e  activity^ centered  school.  As  a  result  a  multifaceted  program  of  elemen- 
tiiy  school  industrial  arts  has  evolved. 

MAJOR  PHILOSOPHIES 

The  myriad  of  programs  which  currently  exist  can  be  categorized  into  five  major 
>^  groups  based  on  the  primary  purpose  which  the  program  geeks  to  serve: 

b  1*  Indystflel  Arts  a%  q  medni  ©f  developing  hablfs,  aftifudes^  prpblem-islving,  end  Inferesfs. 

2«  IhdulffisI  Arts  designed  to  meet  developrnenfql  n^eds  of  children, 
"      3,  Induifrldi  Arts  Ol  a  pr^rqm  Invoiving  studenti  in  making  qbjeeff  for  fhe  Inherenf  value  of 
fhe  objecU  rhemselves. 
4m  Induifrfql  Arts  si  q  vehicle  rhrcxjgh  which  children  ocqulre  sEcupqflonql  qworeneii^ 
^-         5m  Indultriq!  Arts  as  q  meqni  of  cqrrelqt'ing  qnd  enriching  the  elementary  eurrisulum. 

!  VALUES  OR  BENEFITS 

f.       Some  of  the  most  relevant  values  or  benefits  to  be  derived  by  children  who  experi^ 
#nci  a  program  of  elementary  school  industrial  arts  are: 

f^:'[       I,  Pfevldlng  q  means  fqf  loHifying  the  needs  young  ehildren  hqve  to  build,  t©  conitruct,  qnd 
to  expreis  themselves  crest! vel^p  When  children  qchleve  sycceii  In  q  tqnglble  form  they 
|:'  build  confidence  qnd  qcqulre  q  meqsurf  qf  self'^rtqlUqtisn, 

y-  '       2«  Clqfifylngi  enfiehing  and  broadening  of  concepts  through  first-hand  experiences.  The 
feqchir  is  able  tp  bring  liveral  of  the  senses  to  bear  in  a  given  learning  situation,  in^ 
ri  areas! ng  the  effectiveness  of  the  learning  situation* 

\U       3,  Applying  knowledge  in  a  nqtural  and  reallltlc  letting.  The  qctivltlei  of  planning, 

meqiurlng,  cqlculatlng,  deiorlblng/  drqwing,  deiigning  and  others  inherent  in  construetion 
myst  ytilist  facts  and  ^lill  gained  in  other  phases  of  the  elementary  curriculum* 

4,  Oevelqping  qn  increased  desire  or  drive  to  leqrn*  Children  may  be  highly  motivated  to 
reqd^  to  discuss  and  to  lecure  Infannatiqn  needed  to  construct  things  that  will  be  put  to 

^  Immedlqte  use. 

5.  DevelDping  prpblem^sqlving  ^MIs*  Constructional  activltlei  give  q  reqiiitic  flavor  to 
prabliffiMolving  which  mokes  it  meaningful  to  young  children. 

6i  Pfqdueing  three-dimensional  objects  for  observation  and  far  uie  In  dramqtic  playi. 

7f  Increasing  understanding  of  the  ways  in  which  induitry  and  technology  affect  the  produC" 
i;  '  .  tiqn  of  conlumir  g^ds.  Through  direct  study  of  and  experience  with  conitructlonql 

processes,  the  child  can  better  apprehend  the  processes  of  Induitrlql  productlan  ai  well 

'  ^  as  materials  ©f  prQdyctlqn.  The  "world  of  worts"  takes  on  a  broader  snd  mere  realistic 
p,:'.  meqnlng< 

,     8«  Development  of  certain  behavlars,  qttltudes,  and  qppreciqtions  that  hqve  no  direct  rela^ 
W  '         tlonshlp  to  the  abject  being  canstructed.  Far  example,  to  stick  to  a  folk  until  It  Is  finished, 
p::  fp  put  tools  and  materials  away  for  later  use,  to  accept  and  profit  from  suggest  Ions,  and  to 

C  aisgme  responsibllUles  for  □  toik  that  Is  important  to  the  grc     as  well  ai  to  the  individual* 

ICAREER  iDUeATION 

The  present  emphasis  on  career  education  by  contemporary  educational  leaders  pro= 
^idas  a  natural  frame  of  reference  for  elen)entary  school  industrial  arts.  The  multl^ 
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fleeted  prop'sm  of  eiamentary  ichool  industrial  arts  seeks  to  achieve  many  of  the  same 
fgoals  which  hav©  been  specified  for  career  education  at  the  elementary  jch^l  level,  . 
Ckt^t  education  at  the  elem^^tary  level  is  an  effort  to  help  children  emarge  from  the 
#orld  of  fan^sy  about  work  toward  the  reality  of  underitanding  themselves  and  the  nature  5- 
W  ^#ir  future  life's  work.     It  is  a  time  for  building  career  awareness.  Elementary  ^ 
school  induitri^  arts  aetivlrtes  provide  experiences  that  make  learning  relevant  by  illui^ 
ttating  ways  in  which  people  use  work  for  self-support  and  aelf-reipect,  means  by  which 
;  job  tasks  are  accomplished,  and  the  relationship  of  productivity  to  a  variety  of  occupa* 
tidns,    A  variety  of  wayi  In  which  people  prepare  for  Jobs  ihould  be  examined  to  reveal 
til©  rol#  school  subjects  play  In  helping  people  become  occupationally  competent* 

To  identift?  the  tools,  materials  and  construction  activities  that  cm  best  be  utilised 
in  developing  "career  awarenesSi"  a  national  research  project  was  undertaken  at  the  ■ 
University  of  Missourl^Columbia  to  study  20  career  education  programs  that  utilized 
conitrucd.onal  activities «   The  study  was  designed  to  isolate  those  toolSj  materials  and 
consmjcdon  activides  that  had  proven  to  be  most  effective* 

psta  gatiiered  from  the  tool  Information  form  revealed 212  different  tools  were  being 
used  in  Ae  various  projects.  There  were  27  tools  that  were  used  by  more  than  SO  percent 
of  the  projects*  The  tools  were  placed  into  categories  as  follows i 


MIASURING  AND  LAYOUT 

Yard  sfloks  Stnch  rule 

CUTTING  TOOLS 

Crosi''€yf  law  H@lf=fQund  file 

Bdek  saw  X-aefs  knife 

Blsek  pisne  Holt  punch 

DRILLING  AND  BORING 

Hsnd  drill  Bifs 

AISIMBLY 

W©eden  mdllef 

CIsw  hommer  (7  snd  13  oi«) 

C-elsrnps 


Frdmlng  iqyqre  Try^squore 

Hsek  sow 
Tin  snip! 

Irdce  Auger  bifs 

Screvydrlv@rs  (regulsr  snd  phllllpi) 
l|(p^{sinf  pliers 
Pprf'sble  fool  QQTf% 


Thm  material  utilization  Instniment  indicated  there  were  251  different  materials  i 
being  utilized  with  14  being  used  by  more  than  50  percent  of  the  projectip  The  materiali  % 
were  placed  in  the  following  categoriesi  ;| 


WOOD 

Fir  plywood 

Pine 

Dowel  rods 

PAPER  PRODUCTS 
Drswlng  paper 

Masking  fape 

Poifer  board 

AlSiMBLiNG 

Rubber  cemenf 

Canmon  no!  U 

Finish  nails 

FINISHING 

Lstex  paint' 

Point  brushei 

Abrasive  paper 

OTHIR 

Csplng  low  blodes 

Wool  yarn 

Construction  activities  listed  by  the  various  projects  ranged  from  the  construction 
of  mtaiature  gas^powered  rockets  to  growth  charts*  Selected  examples  from  the  various 
projects  include: 


Maii-produ^Hon  of  bird  houses 
Developmenf  of  power  sysfems 
Posr  ©ffjct 
Tongrom  puzzles 
Model  clrlii 


Making  of  paper 
Letter  holders 
Riverboats 
Tic=tae"=tQe  game 
Bumper  stUktrs 
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Itl^i  bt  concluded  from  tills  and  other  invesrtgationi  that  a  great  variety  of  hands= 
liOTStructtoil  activities  are  being  carried  out  at  the  elementary  school  level  with  a  high 
^|ree  of  sueeeas  wifh  h  minimum  expenditure  in  tools  and  material i, 

I  believe  Aat  el^Rientary  ichool  industrial  arts  wiU  continue  to  expand  ai  taacheri 
i  adminlstratori  seek  wayi  to  meet  the  needs  of  the  individual  studenti, 

i^SDr.  Mill#f  hQh  assselste  professor  of  Industrldl  idueetlon  of  fhe  Universify  of  Missggrij  Cqlumblo* 


Ifelinneapolls  Senior  High  School  Industrial  Arts  Progranfi 
phd  How  It  Blends  into  a  Vc^ational  Program 

ffiiSterling  Peterson 

ll^r The  initructional  program  at  the  senior  high  level  is  a  phase  of  the  industrial  educa- 
^|ion  continuum  K-12  and  la  organized  around  cluateri  which  are  transportaclon,  manufac- 
fe^^iing,  eommunlcations*  conitruction  and  the  emerging  energy  cluster.  At  the  elementary 
pluE^  middle  iChool  levels,  students  are  given  a  broad  orientation  to  industry.  As  they  move 
Sinte  senior  high  ichool  programs,  the  experiences  become  more  specific.  Students  ex- 
p^iiiiife  iipeeti  of  a  cluster  in  greater  depth  and  based  on  these  experiences,  may  decide 
inter  Into  a  2-hour  block  program  to  gain  a  marketable  skill  in  a  specific  occupation 
^^;Hng  riiem  the  expertise  to  move  into  an  entry-level  poiicion  or  tiie  articulation  needed  , 
ptdi  ap^y  for  advanced  standing  at  a  postsecondary  initltution, 

pl'ft  ^  \The  senior  high  school  program  consists' of  1-hour  a  day  courses  with  industrial 
^SiiM  objectives  and  2-hour  a  day  courses  with  trade  and  industry  objectives.  Students  at 
SS^hnlnth  grade  level  are  encouraged  to  take  one-hour  a  day  trimester  courses  from  two 
^WiJ'^more  cluiters,  e,g„  photography,  induitrial  metals,  small  gasoline  engines-  During 
^Sha  iOth  grade  they  may  elect  to  e^^lore  in  depth  one  of  liiese  areas  for  three  trimesters. 
''  '''iter  they  have  completed  four  1-hour-a-day  trimeiter  courses  in  an  occupational  area 
nd  want  more  experiences  in  that  area,  they  must  go  into  a  2-hQur-a-day  program  which 
[  designed  to  give  tfiem  a  marketable  sklU,  If  they  do  not  want  to  gain  a  marketable  skill 
that  particular  occupation,  they  are  encouraged  to  take  a  different  1-^hour-a-day  se^ 
p;jiiuence  of  courses.  Upon  completion  of  this  they  would  go  into  a  two-hour  a  day  program 
ylsdid  gam  a  marketable  skill.  This  would  continue  until  a  student  found  an  occupation  he 
^Oi£-  she  would  like  to  pursue. 

This  type  organisation  will  cause  an  industrial  education  student  either  to  gain  a 
broad  knowledge  of  industry  or  a  marketable  skill.  How  many  times  have  students  spent 
4  years  in  a  woodworking  program  and  as  a  result  gain  knowledge  of  only  a  small  fracrton 
of  the  industrial  world  and  not  a  marketable  skill.  In  this  type  program  the  Industrial 
arts  objectives  blend  into  the  trade  and  industry  objectives  and  form  an  industrial  educa- 
tion continuum, 

fbiVELOPMENT  OF  PROGRAM 

A  careful  «ialysis  of  occupational  needs  and  trends  was  made  and  based  on  this 
Itealyils,  it  was  determined  that  the  education  program  for  the  Minneapolis  Public  Schools 
JgMliprpvlde  exploratory  experiences  and  marketable  skill  preparation  in  38  occupations 
in  the  five  clusters  mentioned  above, 

"  -  Contracts  were  signed  with  competent  instructors  who  have  dual  certification  (Indus- 
jrisl  arti  degree  and  a  vocational  certificate)  to  make  six  Interviews  with  knowledgeable 
people  in  an  occupation  to  determine  what  skills  should  be  taught  In  order  to  adequately 
^aiplore  or  gain  a  marketable  skill  In  that  occupation. 

h  From  these  task  analyses  It  was  determined  how  many  l-hour-a-day  and  2-hour-a- 
Biy  trimester  courses  should  be  written  for  each  occupational  area.  Again  contracts 
twere  ilpied  with  teachers  to  write  these  courses.  A  very  important  component  of  each 
-^gulde  Is  the  performance  profile.  This  profile  lists  the  broad  competencies  a  student 
SviU  gain  In  that  course.  At  the  conclusion  of  each  course,  the  student  rates  his  or  her- 


■  ielf  tfi^to  how  well  they  can  handle  each  competency.  Following  thiSj  the  Instructor  rates 
^j;.;,-  each  ,  student,    ITieie  profiles  are  then  put  on  microfiche  and  become  availahle  to  each 
studant  upon  call  to  help  the  itudent  obtain  employment  or  advanced  standing  at  a  post- 
g^-  ■  leeondary  Instlturion*  ♦ 

Ai  Che  program  wag  developed,  attention  was  given  to  the  elimination  of  sex  and 
racial  blaees  and  emphasis  on  the  contributions  made  by  various  ethnic  groups. 

^  result  of  the  industrial  education  continuum      12,  boys  and  girls  have  the 
v:     opportunity  to  explore  induatry  and  if  they  desire,  gain  a  marketable  skilL 

Mr.  Peterson  li  consultonf  In  Induifrriol  Arfs  for  fhe  Minneapelis  Public  Schooli,  Mlnnegpslii,  Minn, 


Providing  a  Statewide  Program  of  Activities  for  the  Texas 
Industria]  Arts  Students  Association 

Alvin  A.  S©h©r 

Providing  a  statewide  program  of  activities  for  the  Texas  Industrial  Arts  Students 
Aiiociatlon  (TIASA)  begins  the  first  weekend  in  June  at  the  annual  TIASA  officers  and 
Advisors  State  Leadership  Conference. 

Newly  elected  state  omcers  of  TIASA,  along  with  their  advisors,  are  acquainted  wltfi  : 
the  dudes  and  responsibilities  of  their  office  at  this  time.  At  the  conference,  buainess  is 
conducted  and  goals  are  sec  for  the  year.  The  just-completed  state  competition  is  evalu- 
ated* including  a  discussion  of  a  number  of  proposed  changes,  A  unifying  theme  for  die 
coming  year  is  chosen  for  local  and  regional  associations  and  the  state  aasociation.  The  ;: 
TIASA  task  force  (calendar  of  activities)  for  the  coming  school  year  is  finalized  and  -i 
special  committee  appointments  are  made*  * 

This  leadership  conference  is  held  In  conjunction  with  the  annual  Texas  IndusM^  ) 
Arts  Association  Board  of  Directors  meeting.    The  state  student  officers  and  their  ad-  ! 
visors  meet  jointly  with  the  TIAA  Board  Members  for  a  noon  lunch^n.  At  the  luncheon  ^ 
introductions  are  made  and  the  students  get  a  chance  to  meet^  share  ideas  and  express 
concerns  in  an  informal  and  relaxed  atmosphere* 

TIASA  organizational  packets,  which  have  been  previously  prepared,  are  sent  In 
August  to  schools  that  participated  in  the  state  competition  and  all  affiliated  chapters  of. 
TIASA.     The  packeta  assist  advisors  in  organizing  and  conducting  their  local  TIASA  1 
chapters  and  in  affiliating  with  the  state  and  national  student  organization.  These  packeta  ^ 
cQntaln  the  following  material: 

1.  A  Msf  of  bentfUi  sfudenrs  reeeive  as  membtn  of  TIAA  and  AIASA,  !| 

2s  InsfrycHon  on  how  fo  orggniEe  local  TIASA  ehopfgrs*  -fi 

3,  AffliiaHon  forms  (TIASA  and  AIASA),  1 

4,  TIASA  Task  Force  AoHviHei,  | 

5,  TIASA  (leaderihip)  Handbook,  which  eenfoins  fhe  ConiHfuHon  ond  Syjawi  (new  shapftfi  only)*  I 

_  .      -  ^ 

September  focuses  on  a  membership  drivefor  local  chapters  using  the  current  year's  ;i 

theme.     During  the  drive  local  chapters  organize  and  their  members  get  to  know  each  1 

other.  They  use  the  TIASA  Task  Force  Activities  in  planning  for  the  coming  school  year*  I 

At  the  first  of  October,  the  quarterly  TIASA  Newslector  is  sent  to  the  various  TIASA 

chapters  throughout  Texas,  The  newsletter  is  a  publication  of,  by  and  for  the  students  of  I 

the  various  TIASA  chapters,  j 

The  first  regional  TIASA  meeting  announcement  ismailedout  about  this  time*  Texas  ^ 

is  divided  into  eighteen  regions  which  correspond  to  the  approximate  boundaries  of  the  ^| 
regional  associations  of  the  Texas  industrial  Arts  Association,  These  regional  student 

asioeiations  are  composed  of  all  active  local  TIASA  chapters  within  that  region  which  have  -m 

affiliated  with  the  state  association,  m 

Regional  meets  are  held  in  various  times  for  businesi  purposes  and  getting  acquainted.  M 

The  foliowing  activities  take  place  at  regional  meetst  Officers  are  elected  and  installed,  ; 
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^^p^i^ipter  iwtathaarts  are  incroduced,  the  next  meeting  dates  and  places  are  sched^ 
Kl^Jtlekdti^hlp  davaiopment  ftctivities  take  place  and  recreation  and  refreshments  are 

^^|-p&er  regional  meetings  ar©  based  around  leadership  actlvitlei,  program  develop- 
^mCTty' regional  contest  preparation,  competitive  chapter  activities,  recreation^  refresh^ 
^mHS^e  aid  dccaslonaUy  a  local  field  trip.  - 

^B|§I|i|fte  fall,  the  TIASA  state  omcers*  advisors  and  advisory  committees  usually  have 
^^ImtetUigi  Leadership  development  for  local  and  regional  TIASA  members  and  advisors 
Bl^WWflied  for  ^e  annual  February  TIASA  State  Leadership  Conference,  held  in  con  June- 
^^Q^witfa  the  Texas  Industrial  Arts  Association  Teachers  Conference.  Program  planning 
^mr^^^figlonalf  state  and  national  competition  is  finalized.  New  rule  changes  for  die  state 
^wd?^<iglon^  competition  are  approved  In  an  all  day  event  involving  die  students  and  their 
^w^spra,  State^d  national  oMcers  are  encouraged  to  visit  the  various  TIASA  and  TIAA 
^^lional  meetingi  thfou^eui  the  year.  Hie  regional  meetings  provide  an  opportunity 
fffpr  itudents  and  teachers  to  be  active  In  their  organizations. 

fcft^f^^Wt  executive  officers  of  the  TIASA  present  a  program  at  the  annual  February  Indus- 
^Bpiai^  Arts  Teachers  Conference  for  vocational  directors,  industrial  arts  supervisors, 
tf^clieri  of  industrial  arts  as  well  as  other  interested  individuals.  The  officers  discuss 
IhSw  to  organlie  and  administer  TIASA  chapters  and  carry  out  die  leadership  program 
^T?hich  was  plmied'in  October  for  this  meetlnf , 

5^;   Also  scheduled  in  February  Is  a  general  business  meeting  of  the  TlAS/^  for  local  and 
t agonal  chapter  delegates.  This  Is  an  open  business  meeting  which  the  TIASA  members 
^£nd;ad\KsQr§  can  attend.  Final  plans  for  the  Texas  delegation  to  the  national  AlASA  con- 
iterah^s-^ are  made  as  well  as  final  plans  for  regional  and  state  competition.  The  TIASA 
^Iftu'diinti  and  their  advisors  Join  with  die  teacher  organization  for  a  noon  luncheon  to  close 
ffiwfceoitferance* 

RS£  Early  in  March,  regional  TIASA  chapters  and  advisors  meet  Jointly  with  the  regional 
-^dustxial  artg  teachers  to  plan  and  prepare  for  the  regional  TIASA  competition  and  youdi 
^conference,  /  Leadership  training,  such  as  that  conducted  at  the  state  meeting,  is  carried 
|W;iat  the  regional  level  for  those  chapters  which  were  unable  to  attend  the  state  meeting 
^^rFebruary. 

Si 1^  Texas  delegation  to  the  national  AlASA  conference  Is  headed  by  die  state  presl- 
dffiit,  who  is  authorized  to  be  die  voting  delegate  by  proxy  to  those  AlASA  chapters  which 
i  CDUld  not  attend  die  AlASA  business  meetings, 

>  After  fte  national  conference  is  completed,  various  TIASA  regions  hold  their  student 
"^Smperttion  in  prepararion  for  state  competition.  The  regional  sweetheart  Is  elected 
Jfotri  local  chapter  sweethearts.  Projects  are  entered  In  Judging  competition.  Student 
jpaj^cipation  contests  are  held,  such  as  written  tests  in  wood,  metals  and  electricity. 
"Tpther  cQntestB  include  drafting,  public  speaking  and  chapter  competitions  for  local  chap-^ 
dicers*  Sudenta  and  projects  that  place  In  regional  competition  advance  to  state, 
f^^t  The  Governor  of  Texas  proclaims  the  week  of  die  state  meeting  as  Industrial  Arts 
'lW#dt  in  Texas, 

At  the  state  competitlonsj  officers  are  elected  tor  the  coming  year*  a  sweetheart  Is 
SWcted  from  the  regional  sweetheart  candidates  and  other  association  business  Is  irans^ 
ijaeteda  Projects  that  were  regional  winners  are  entered  In  various  categories  as  pre^ 
Jiinted  in  Ae  TIASA  Rules  Handbook,  Contest  competition  Is  continued.  The  state  com- 
'pitt^bn  is  usually  a  two-day  event  climaxed  by  an  award  presentation.  State  leaders  from 
li^er  youth  organizations  are  asked  to  bring  greetings  to  the  Texas  Industrial  Arts  Stu^ 
Jjlntii  Asiociation,  Special  guests  are  recoplzed  along  with  the  guest  speakers,  Odier 
^tiyiti^i  include  recopiltion  of  student  contest  winners,  project  winners,  presentation 
-Lci"'tht  TIASA  sweethearts  and  introduction  and  installation  of  state  officers.  The  newly 
ilfcted  president-elect  of  the  student  organization  is  presented  the  gavel  and  as  his  first 
|ffl61al  act  declares  die  meeting  adjounied.  This  climaxes  a  statewide  program  of  ac- 
..Syities  for  students  enrolled  In  Industrial  arts  and  die  members  of  various  TIASA  chap^ 

'%  Ssher  It  fhe  ejcdsutlvs  sesrefory  af  the  Ts^ai  InduitrisI  ArH  itudenU  Assaelarisn  which  ll  ipQniQrad 
Hy  >hi  Texas  idyGaHofi  Agensy,  AuiHn. 


Status  of  Federal  Funding 

Ralph  y  Steeb 


This  study  was  conducted  Jointly  by  the  legislative  committees  of  the  Industrial  Arts 
Division  of  the  American  Vocational  Association  and  the  American  Industrial  Arts  Asso- 
ciation. James  E,  Good,  District  Suparvlsor,  Greece  Central  School  District,  Greece, 
N.V,„and  committee  chairman  for  AiAA,  compiled  a  first  report  in  November  1974,  Ralph 
V,  Steeb^  State  Consultant  for  Industrial  Arts  for  Florida  and  committee  chairman  for 
tiie  AVA,  compiled  Mb  report. 

The  puipoie  of  this  report  is  to  provide  information  on  the  inclusion  of  Industrial 
arts  in  itate  plane  and  the  actual  vocational  funding  for  the  fiscal  ■  r  ending  June  30, 
1975,  and  an  update  for  FY  1976  conducted  in  March  1976*  The  da;  are  reported  as 
submitted  by  the  respondents  of  the  50  states  and  Puerto  Rico.  Secuuae  of  the  .many 
^vlrlables  among  the  states  Including  sl^e,  policies,  procedures  and  historical  atructurej 
comparisons  of  state  data  cannot  be  equated.  No  attempt  should  be  made  to  use  this  ma- 
terial to  intlml^te  or  embarrass  any  individual,  organization  or  stace, 

aUMMARV  REPORT  FOR  FY  1975 

Although  Congress  Included  industrial  arts  in  the  definition  of  vocational  education 
in  1972,  it  was  not  until  December  1973  that  the  federal  regulations  became  effective, 
Ai  a  result,  industrial  arts  could  be  included  in  state  plans  for  vocational  education  for 
the  first  time  In  FY  1975  (July  1,  1974  — June  30,  1975),  This  report  is  therefore  a  sum- 
mary of  the  status  of  industrial  arts  after  the  first  full  year  of  eligibility  for  federal  and 
State  vocational  funding,  in  view  of  this  fact,  the  national  trends  and  progress  are  posltiva 
and  encouraging, 

A  summary  of  the  Inclusion  of  industrial  arts  in  the  state  plans  for  FY  1975  and  of 
Ending  received  for  each  of  the  50  states  is  given  below* 

38  states  have  industrial  arts  in  the  state  plan. 
Of  these: 

12  states  have  allocated  more  than  100,000  dollars  to  Industrial  arts, 
12  statee  have  allocated  from  600  to  100,000  dollars  to  industrial  arts, 
4  states  received  some  state  vocational  funds  but  no  federal  vocational 
funds  and 

10  states  received  neither  federal  nor  state  vocational  fundst 

12  states  have  not  included  industrial  arts  in  the  state  plan 
Of  these: 

4  states  received  some  vocational  funds  and 
8  states  received  no  vocarional  funds. 

Two  states  added  Industrial  arts  to  their  state  plan  in  FY  1976, 


Individual  state  reports  are  on  file  at  the  AlAA  national  office.  Many  of  the  figures  :]k 
are  estimates  because  discrete  figures  for  individual  subject  areas  are  not  available  in  1 
certain  state  accounting  systems.  To  compare  state  figures  is  futile.  States  vary  greatly.  =3 
The  number  of  industrial  arts  teachers  ranges  from  a  couple  hundred  to  more  than  5,000.  1 
The  use  of  federal  vocational  funds  within  each  state  varies  from  complete  state  control  S 
of  the  funds  to  outright  grants  to  local  educational  agencies  for  local  decisions.  The 
poiieies  and  procedures  for  the  disbursement  of  these  funds  follow  no  common  plan, 
This  is  to  be  expected  under  federal  regulations  which  permit  each  state  to  write  its  own  'M 
state  plan,  *  If 

This  report  extendi  only  to  vocational  funds.  General  education  funds,  long  the  major 
iource  of  support  for  industrial  arts,  are  not  reported  here.  Several  states  which  have : 
included  industrial  arts  In  their  state  plans  but  have  allotted  no  vocational  funds  for  pro-/ 
grams  are  among  those  which  have  had  a  long  history  of  strong  state  and  local  fundlng,T 

The  Job  titles  of  the  state  personnel  responsible  for  industrial  arts  who  responded 
to  the  survey  questionnaire  include  24  different  tir-les.  The  greatest  frequency  is  for; 
lupirvlsor  of  Industrial  Arts,  ' 


pTATE ff RSONS    SPONSIBLI  FOR  INDUSTRIAL  ARTS 

FTior^  Induttrfgj  Arts 
ifdlttf/  Indgirrlal  Arts 
mwttont.  Industrial  Arts 
_  Jter,  Industno 
&.2.i(Jp9rviiOf;  Tf^ei  m^d  Industry  and  Industf  Iql  Arti 
^^JSy^fviisr,  Indu^ml  Educatlsn 
i^1<^pi»fv!sorf~lndy^riQl  Arts  snd  Oceupatlonsl  Pr^rsms 
l^f;Al;^parvIser^  Indu^rlsl  Arts  @nd  Prevo€Qt!@nal  Program  s 
'  ~|€^^lteiftt^  Jndyitrial  Arts  snd  Vsestlanal  Hsndfcspptd  Programs 
J^iit^^its^lQl  Am 
fl'ICc^linGtaiv  Indystrlal  Arts 
p^T;^77;1  Speeial  Assistant  te  the  Sy^rlntenden^  far  Caraar  Education 
T:  Career  Sefvleas  and  \nduifrtm\  Arts 

1  Coniylfant,  Career  idugatlofi;  Elemtntary/S@QQndary  ServiGti 
1  Fragf^  Chief,  Trades  and  Industry 
1  Sgperylsarf  Trades  and  Industf 
T  Consultant,  Indu^rlal  Iduoatlan 
1  Su^fvliar,  Seesndary  Vocational  Progromi- 
1  Consul tantf  Sea andaiy  Schaol  Services 
1  Cdniultant,  Industrial  Occupations 
;T  Consul tant#  Industrial  Oriented  Occupations 
J  Aylltont  Voeatlanal  Director^  Industrial  Arts 
-If  Syperyliorf  Technical  Education 
1  Specialist,  Ojrrlculum  Development 


^  TMi  report  Is  ©ptimiitic  and  Indlcatai  great  prograsi  and  notable  cooperation  over 
ffiy^hiort  period  of  dme  since  the  federal  regulationi  were  released.  Vet  ihe  report  doeg 
allude  to  the  related  confliet  of  philoiophiea  between  industrial  arts  and  vocational 
^ieation  which  had  to  be  reiolvedby  each  state.  Industrial  arts  and  vocattonal  educators 
tef  Vei^llshing  new  relationships  as  plws  are  made  to  ftilfill  the  objectives  of  the  Vo- 
^SiUphW  Education  Act. 

"It  ii  not  die  Intent  of  tiiis  report  to  draw  inferences  on  the  data  received.  In  fact, 
^pfi&hs  and  Information  ether  dian  ftinding  were  not  coUected,  The  first  status  study  by 
^fm¥s'Good  carries  exteniive  recommendations  for  state  supervisors,  local  supervisors, 
^pfcher  educators,  and  teachers,  TTie  limited  extent  of  diis  follow-up  study  precludes 
ft^minendations.  However,  die  author  believes  that  continued  study  and  monitoring  of 
ffli|d#yWoplng  status  of  industrial  arts  under  federal  legislation  are  necessary.  Super- 
^si^  should  be  examined  carefully  because  control  fellows  funding*  Each  state  must 
fiKdttyldually  resolve  Its  program  relationships  and  itandards,  remembering  that  Indus- 
telii  arte  should  not  be  limited  only  to  a  prerequisite  role  to  vocational  pregrwns.  In- 
^s^rial  aifts  goals  are  broader  dian  vocational  education.  Its  value  to  pupils  includes 
Ipffe  becupatldhal  objective  but  also  the  broad  goals  necessary  to  effective  living  In  a  tech- 
"""ioaUy  ori^ted  society, 

I  Steeb  Is  o  consulfont  for  Induirrtal  arti^  Florida  State  Department  of  IdgcaHon, 


Sl^anlilng  and  Implementing  a  Local  Chapter 

^fid  Rt  Stewiil 

j  As  a  faculty  advisor  for  a  local  industrial  arts  chapter,  1  could  not  begin  to  tell  you 
IttSi  dtfferent  ways  to  organize  and  implamant  a  local  chapter.  The  possibilities  are 
^^yailed  as  Ae  ln<#vlduais  interested  in  forming  an  industrial  arts  chapter,  1  can  only 
^^ate  to  you  my  personal  beliefs  and  experiences. 

You  may  have  many  questions  about  organizing  a  chapter  of  die  American  Industrial 
\rts  Student  Association*   Probably  the  first  and  most  important  question  is:  What  is 


AlASA?  Induitrial  sltie  clubs  are  nothing  new.  They  are  formed  wherever  and  whenever 
students  become  Interested  about  extra  curricula r  activities  in  industrial  arts.  Also, 
they  are  formed  when  enthusiastic  teachers  and  super\asors  reco^ize  the  needs  of  these 
itudentg. 

Some  local  clubs  exist  scricrly  for  social  purposes.  However,  the  more  progress  I  ve_.-. 
and  dynamic  clubs  operate  on  a  service  oriented  basis  or  as  an  informal  extension  of  the  - . 
kidustrlal  arts  curriculum.    The  result  of  the  formation  of  local  clubs  is  increased  in= 
teres t,  enchuilasm  and  student  progress.   The  AlASA  is  an  organization  of  local  groupa 
and  individual  students  sponsored  by  the  AIAA. 

What  are  the  purposes  of  the  association?  The  general  purpose  of  AlASA  is: 

T©  widen  and  detpen  fhe  infereil"  ond  knowledge  of  studanU  in  fhis  fgshnplsgieal  ogt;  to  moflvste 
reguisr  school  work;  fo  osslif  individusli  In  the  moklng  of  informed  qnd  meaningful  occupofiOnQ! 
eholeesj  and  \q  promote  Indystriol  Offs  in  the  publie  sehooli  of  America, 

The  specific  purposes  of  the  association  are: 

1,  To  provide  the  itgdent  with  opportunities  for  the  developnient  of  leaderihip  In  soolql,  qivIc^ 

sohool  and  oommunity  0€tivlfi'es« 
2-  To  develop  thrajgh  gr^p  getion  the  obllity  of  memberi  to  plan  together,  orgonlie  and 

cQffy  out  worthy  octivitiei  and  projects^ 
3g  To  explore  Induitry  and  the  American  indyitflql  oivilliotion, 
4*  To  promote  high  stondardi  of  oroftimariship,  scholarship  and  safety, 
5,  To  foster  o  deep  respect  for  the  dignity  of  work* 
6t  To  provide         leisure  time  octivitiei  and  Hobbles^ 
7*  T©  provide  opportunities  for  wholesome  recreation^ 
8,  To  encourage  itudenti  In  creative  expresilon* 
9t  To  develop  coniumer  knowledge  in  students^ 

10.  To  instill  desirable  habits  and  ottitudei  toward  the  American  way  of  life  In  students, 

Ih  To  provide  occupotional  Information  and  initructiori  pertaining  to  a  broad  range  of  occu= 

potlonii  includirig  training  requisites,  working  conditions^  solariei  or  wages  and  other 

relevant  Inforrnatlon^ 

12,  To  provide  exploratory  experience  in  shop,  iaborotorles^  and  observations  in  business  or 
Industry  to  acquaint  students  with  the  occupotions, 

13,  To  assist  in  providing  guidance  end  counsetlrig  for  itudenti  enrolled  in  industrial  arts  ; 
progromi  In  making  informed  and  meorilrig^l  choices  iri  selected  occupational  Fields. 

14,  To  prepore  indlviduoli  for  enrollment  Ir^  advanced  or  highly  skilled  vocational  and 
technical  educotion  programs. 

The  teachers  who  plan  to  organize  a  local  chapter  need  to  recognize  Uiac  in  order 
for  the  chapter  to  be  successful^  the  interests  of  the  students  must  be  the  center  of  atten-* 
tion* 

Another  question  that  you  and  students  must  answer  is:  What  can  the  cha£t_er  offer,  ^ 
to  the  students?    In  responsCg  with  careful  organization  and  planning,  the  lodal  chapter  ^ 
can  provide  many  opportunities  for  educational  and  social  activities,  F^xaniples  of  activi^ 
ties  include  field  trips  and  tours  of  industrial  plantSg  experimental  stations,  laboratories 
and  manufacturing  facilities.  Social  functions  fora  local  chapter  might  include  hay  rldeSj 
seasonal  parties,  carnivals,  ball  games,  movies  and  concerts*  ; 

Once  the  purposes  and  goals  of  the  chapter  arc  recognized,  the  local  group  may  .) 
conduct  an  organizational  meeting*  Kxcellent  publicity  shouldbe  provided  well  in  advance  | 
of  the  meeting*    At  this  time,  a  student  committee  to  study  the  constitution,  the  bylaws  ; 
and  the  AlASA  handbook  should  be  selecred,  This  committee  can  then  moke  recommenda- 
tions  to  the  entire  group.  After  everyone  has  considered  the  committee's  recommenda-- 
tions,  a  special  meeting  should  be  called  tr)  adopt  the  AlASA  Constitution.  | 

The  election  of  officers  for  the  chapter  will  he  an  opportunity  for  all  members  to  1 
become  involved  and  to  exercise  voting  privileges,  ;| 

Who  are  the  members  of  a  local  chapcor?  Careful  consideration  must  be  given  t©  I 
the  kind  of  student  that  the  chapter  needs*  Quality,  iMther  than  qunntiry,  is  the  number  | 
one  factor.  Students  interestod  In  Joining  the  chapter  need  to  be  interested  in  fulfilling  f| 
the  purpDses  as  outlined  in  the  general  and  spt'cifk-  purposes  of  AlASA*  i 

Students  and  advisors  will  be  concerned  about  financial  aspects  of  the  chapter*  In  M 
our  local  chapter,  dues  are  assessed  each  member,  The  amount  of  the  dues  is  decided  *i 


^idie  local^ chapter  man^ri  based  on  the  budget  requiremants.  Affiliation  dues  for  the 
^and  national  asaociationg  is  the  major  conaideration.  Other  expenses  are  covered 
alriQUi  ftind  raising  projects.  During  the  past  six  months  the  Lyons  Junior  High  School 
Jltr  epnduotad  the  foUowing  fundraislng  projeccsi 

1.  Sold  ghanees  on  q  lOO^pllQf  Gift  Cart i f! est t. 

2,  - Sold  homemode  QQf\4y  during  breaks  Qf  sshool, 
iQ^i-  3,  Showed  three  movies  or  le^rsfe  rlmei  dyrlng  lehool  and  had  eoncessjons  af  thti©  movief* 

'  V  4*  Held  9  fish  f^  dinner, 

5»  Sold  Fund*s-A-P©pp?n'  Toffee  Psp€©rn* 
piif      6«  Held  O  ifudenNfasulty  bosketball  game^  charged  Qdmlssion  snd  had  eoneeislons^ 
*T       7,  Sp^iared  Q  bar-b^^e  ehkken  dinner, 
si      i8*  Held  q  spfing  corn  I  vol  with  gqmei,  concessions  and  f-glent. 

?»  Sold  bumper  stiekers  fobeled  "Aff  The  Way  To  fowq"  \q  odvertiie  fhe  frfp  and  rqfie  money* 
10,  Sold  Hre  raffle  flcketip 

IK  Heldo  Rodlothon  to  ralie  pledges  snd  donafians  for  the  natl^ql  convention  trip. 

Through  ^ese  effortSj  studenta  raised  over  9*800  doUara.  These  projects  are  only 
^txampAes/  Vou  may  develop  many  additional  projectap  With  this  money  25  delegates 
featttnded  the  Georgia  Industrial  Arts  Convention*  Thirty^ nine  members  and  seven  adulta 
p^are  in  attandance  at  the  A  IAS  A  convention  this  week*  1  wish  that  you  could  visit  a  local 
^>€hapt€f  of  the  AlASA  such  as  Lyons  Junior  High  School  Industrial  Arts  Chapter  of  Lyons, 

^/  1  encourage  you  to  consider  organizing  a  local  chapter  of  AlASA,  Your  total  indus- 
Itrial  arts  education  program  will  be  the  richer  for  it, 

:  p  ■ 

|<^Mr,  Stewort  !|  o  member  of  the  fq^uity  of  Lyqni  Junior  High  School,  LyonS|  Gq#,  and  is  q  member  of  the 
^IjAmerleon  Indystrlol  Arts  Student  Association  Boord  of  Directors* 


^l^CIASAO  Special  Interest  Session 
l^nnerican  Council  of  Industrial  Arts  State 
Association  Officers 


State  Conference  Programming 

C  Richard  Lanier 


1^: : 

ft/  Tha  use  of  tht  word  "confarance**  is  udllied  In  thti  presentation  deliberately  as  it 

prDT^des  a  more  desirable  connotation  than  the  often  uied  word  "convention.* ■  The  word 
"convtntlon"  over  the  years  hag  obtained  a  negative  concept  diat  tendi  to  mm  off  iome 
J.      peoi^e  in  regard  to  attending.    Alio,  there  are  ttioie  individuals  who  frequency  grant 
,7^    permliiion  fer  a  number  of  ua  to  attend  functions  of  tfiii  nature  who  iometimes  auto-^ 
^ '  "  marteaUy  say  no  to  cenv^tions.    It  is  realized  ^at  this  Is  merely  a  play  en  wordsTBuF 
1? It  earrtts  wift  It  some  ierlous  coniequencei  for  iome  of  us  when  it  could  mean  the  dif-^ 
ferenee  as  to  wherfier  or  not  we  are  able  to  attend  a  wortiiwhUi  ftmction.  The  word  con- 
^7    ference  has  a  more  positive  aspect  and  reputation  diat  tends  to  be  more  educationaUy 
sound*  I  realiie  full  well  that  words  are  inconsequential  md  die  real  import  of  the  matter 
is  obviously  the  content  of  state  programs.    However,  it  behooves  us  to  ej^lore  every 
consideration  at  our  disposal  In  the  planning  of  our  state  conference  programs. 

This  presentation  is  the  culmhiatlon  of  a  survey  Instrument  being  sent  to  45  state 
[     associations  within  the  United  States  and  Its  territprlei  early  in  March  of  this  year*  OuT^V 
;      of  the  45  organiiations  contacted,  25  responded  providing  us  wltti  a  56  percmit  response  ; 

which  is  considered  by  many  as  a  better  than  average  number  of  respondents  in  a  survey 
S  of  Ms  nature*  In  view  of  my  limited  experience  in  state  conference  programmtag,  I 
;  V.  enlisted  the  aid  of  the  four  Immediate  past  presidents  and  executive  director  of  tiie  Ohio 
;  Industrial  Arts  Associatiom  My  experience  as  program  chairperson  In  flie  Ohio  Indus- 
trial Arts  Association  was  Interrupted  by  the  national  conference  being  held  In  Ginelnnati 
■■ .    In  1975,    (Ohio  did  not  have  a  state  conference  In  1975J  I  didn't  really  get  my  feet  wet 

-  undl  March  1976,  when  our  state  conference  was  held  this  year.  This  was  the  reason  ^ 
for  calling  on  our  past  presidents  and  eKecutive  director,  -  i 

TTie  historical  aspects  of  state  associations  responding  to  the  survey  reveals  the 
earliest  formation  of  a  state  association  took  place  In  the  state  of  Kansas  in  1925  and  ' 
the  state  of  Missouri  being  the  most  recent  in  1972*  The  other  states  responding  were  • 
organised  in  the  1930*s,  1940's,  1950's  and  1960's  which  gives  ua  good  overall  represen-  • 
tation  in  the  development  of  state  conference  programs* 

The  officer  indicated  reaponslble  for  state  conference  programming  within  the  state  : 
organization  was  president-elect  and  president,  with  others  mentioned  as  follows-  State  i 
officer  and  eKecutlve  director,  past  president,  p residents  appointment,  convention  direc-  I 
lor^  state  supervisor  and  curriculum  special  lit,  i5 
The  length  of  state  conferences  varied  with  two  days  being  the  most  prevalent,  fol*  a 
"^"^  lowed  by  three  dayp,  one  day,  and  only  one  association  reporting  over  three  days  for  a  | 
5':    State  conference.  ^| 
Tlie  number  of  state  organizations  that  provided  for  exhibiting  of  student  projegts  q 
•".    was  12,  and  only  seven  of  Uiose  included  Judging  those  student  projects.  Relative  to  state  J 

-  organisations  having  a  echool  eKhlbits  manager,  ttie  results  were  split  evenly  with  12 

;    having  a  person  in  that  capacity  and  the  same  number  of  state  associations  not  having  a  ^ 
school  eKhlbits  manager,  ^ 
Twenty- two  reported  the  utilization  of  breakfasts,  luncheoni  and  banquets  wltti  somt  J 
being  selective  in  tiiat  only  one  or  two  of  the  possibilities  were  used.  Twenty  responded  3 
indicating  the  use  of  speakers  as  a  part  of  the  above  functions,  3 


SOiSy,  10  States  have  their  industrial  arts  supervliors  meeting  as  a  group  during  the 
|tate|co|^erenqe  while  15  did  not  take  advantage  of  this  opportunity* 
'^JlR'ff?®®?  ^^P^^^  their  industrial  arts  teaeher  aducatiqn  group  met  during  the  state 
*|§«^ce  while  11  elected  not  to  meet  as  a  group  during  that  time, 
■^"e^^iiumber  of  tihose  vnrh  a  reporting  legiilative  committee  was  13^  while  there  were 
jii^g  no  legislative  committee  functioning. 

I^^iif  almost  unanimous  in  attempting  to  engage  speakers  on  new  Innovations  for 
:  conf er^c#s  by  a  21  to  1  marg^.  The  use  of  nationaUy  recognized  speakeri  in 
stiiQthal  treiids  revtiUs  nineteen  using  tiiem  in  tiieir  conference  with  only  four  not  report^ 
"^ai^iin^rast. 

P|Uhlishers  being  invited  go  present  program  materiali  was  popular  in  17  in^ 
i«  and  ei^t  did  not  m^e  use  of  diis  source. 
_^ISp^akers  on  career  education  prevailed  during  18  of  the  state  conferences  along  with 
^f^^  psm^i  discussions  and  reactor  groups,  Demonitratlon  presentations  were  very 
l^ipldAr  'in  23^^^ 

feS^  -  iOsly  ;four  stttes  have  more  tiian  one  conference,  while  19  indicated  only  one  confer^ 
^^ca  during  tiie  year  and  varying  in  lengths 


each  year»  whUe  14  were  on  a  rotational  basii  among  three  to  five  different 
Itip  The  most  comman  response  for  who  determined  the  site  selection  was  the  execu- 
|lLy^  eommittee,  TTie  number  attending  the  different  conference  locationi  ranged  from  125 
l^io^ii^OOO  persons.  El^teen  admitted  to  better  attendance  of  their  conference  when  held 
|i|lja/,Q0n  and  only  ^ree  said  tiieir  attendance  was  not  any  better, 

tt,^^  Tyitoty^two  have  the  same  program  chal^erson  for  one  year  and  only  two  for  a  two^ 
lytajf  peiflod*  Fifteen  elect  their  officers  during  an  annual  builnesi  meeting,  and  12  elect 
^^oers  by  maU  ballot.  Fourteen  elect  their  offieeri  for  1  year,  md  five  for  a  2^year 
I^Hod.'  "'. 

fel^f  Tlie  sdection  of  a  conference  tfieme  was  prevalent  in  20  instances,  while  only  five 
fdtttt  -hot  choose  a  coitference  themes  The  selection  of  a  theme  for  the  state  conference  in 
^in^t  Qasis  was  by  a  program  committee, 

^Jr:  Most  of  tfie  associations  provided  budgeting  for  the  itate  conference  within  the  range 
pi3  2S  to  9,000  dollars  with  &e  cost  of  the  most  current  conference  reflecting  that  same 
Ijrange,  The  total  number  of  members  in  attendance  varied  from  a  low  of  56  and  a  high 
^fwl»250*  Bi^teen  of  the  etate  associations  reporting  indicated  the  use  of  a  registration 
^fti|  for  the  state  conference.  The  number  of  sesiioni  indicated  were  tmm  a  low  of  1  to  a 
iHljJi  of  97*  Most  of  fte  states  used  a  combination  of  volunteer  and  loliaited  presenters 
ll^d  speakers  for  the  conferences*  The  most  common  time  block  used  by  the  presenters 
^tti  1  hour,  followed  cloiely  by  45  minutes,  then  30  minutes. 

Most  of  thm  individual  ieisions  were  planned  to  be  compatible  with  the  conference 
£ffiem©.  Fifteen  state  organiiations  provided  remuneration  for  the  presenters  In  the  form 
rof  '  honorarium  plus  exposes.  It  was  near  unanimous  in  that  program  chalrperioni  foU 
||oWfd  up  on  presenters  with  indication  of  duties  and  establishing  of  time  slots,  A  large 
l^rcentage  of  die  associations  made  use  of  hosts,  recorders  and  program  chairpersons 
^:|orj  the  sessions  and  theie  responsibilities  were  accepted  by  those  members  solicited 
|fiid  volunteering* 

f:  The  use  of  a  newsletter  to  publicize  die  state  conference  is  widespread.  Twenty^ 
Idiie  of  the  25  respondents  indicated  die  existence  of  such  a  vehicle  In  their  state  assoclar 
W^l^*  ■ 

Tw^ty^'three  include  commercial  exhlbitori  in  their  conferenres  and  range  from  15 
5|9  lOQ  exhibltbrs  for  ttie  conference.  The  size  of  the  commercial  exhibitors  boodis  are 
lygopff  -  S  by  8  feet  to  20  by  20  feet  at  a  cost  of  from  15  doUars  to  200  dollars  with  the  most 
^^vH.6nt  cost  in  the  IS  to  45  dollar  range*  There  are  16  state  groups  that  have  comnier* 
lliil:€3Chibits  managers  with  varying  responsibliity. 

y^^.:  State  associations  sponsoring  student  industrial  arti  club  activities  during  die  state 
ffiffifi^enCi  are  almost  split  eve^y  wift  13  providing  student  activities  during  the  con- 
Bei^€@,  whUe  others  provide  student  activities  at  other  times  and  a  few  with  no  pwvlsion 

hi  concluiion  there  are  some  assumptioni  that  can  be  made  relative  to  the  Identifying 
^tiharacteristics  that  can  be  utilized  in  improying  itate  conference  programming*  They 
as  fbllows; 


1)  Identify  fhe  dtiires  of  the  membership  relsHve  to  progrgfTiming» 

2)  These  deilfei  should  be  quite  dlviriea 

3)  The  diversify  of  desires  ihould  require  diyerse  pr^^rams* 

^  Deterrnlne  If  there  eire  programs  the  membirship  mo^  not  wqnt,  but  ih^ld  hsve  to  move 

fhm  discipline  f«'wdrd* 
5)  Utlllie  a  bqek^p  ipedktr  In  €die  of  r^o  show- 

^)  Try  to  determine  the  progr^  yield  or  impact  rslafive  to  qoit  of  progrorn, 

7)  Determine  whether  one  needs  to  itoy  wlthlri  the  state  borders  or  seek  leodership  from  out 

of  stQte^  or  combine  both  oltirnotiyti^ 
3)  Determine  how  the  grtoteit  number  of  pers^s  eon  be  Involved^ 

^  Find  oyt  whot  meons  oon  be  utlliied  in  getting  a  representntive  group  to  aislit  in  the 
pr^rorrimingt 

10)  Consider  progratii  that  roise  lisues  ond  onuse  eontroy#riy# 

11)  Inform  everyone  Involved  In  the  totnl  conference  of  oil  developments  to  ossure  a  minimyrn 
of  eonfllots« 

12}  Communicate  closely  ond  frequently  with  the  ilt-e  itfected  to  Iniure  oc^omm^dtioni  will 
be  qdequote^ 

13)  Stort  plonnlng  the  prc^rsm  eorly^ 

14)  Prepore  publicity  for  the  confirenci* 

15)  Prepore  o  rough  droit  of  the  pr^rgm  2  months  sheod, 

16)  Prepdre  o  finol  droft  of  program  1  month  oheqd, 

1^  Present  the  progrsm  to  the  printer  at  leost  1  m^th  ohsod, 
18)  M^t  of  oil,  be  on  top  of  the  iltgation.  Do  y^r  homework  I 

Mr,  Lonier  is  teocher^coord motor  of  Industrjol  Arts  at  Jqckfon  High  School,  Jocksonf  OhiOf  ond  is  presi-^ 
dent  of  the  Ohio  Industrlol  Arts  Assoelotion, 
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IPIanning  A  Slide  Presentation 

^(Eugene  Balit  r 

Effective  Gommunleation  with  paople  is  a  very  complex  proceis.  During  communica- 
g^Stton  we  cap  encountar  many  problema*  The  largest  probleni  is  that  we  forget  that  people 
iJ^have  accumulated  different  individual  experiences.  Although  we  experience  the  world  In 
^|%m^  bits  and  pieces^  these  pieces  and  their  sequences  are  different  for  each  person. 
f$|;To  communicate  with  people  we  have  to  break  the  subject  down  into  small  pieeei. 
||^'  No  matter  how  iimple  or  compleK  your  communication  may  be,  a  special  sequence 
^v|tek©i  plac€.  The  iouree  of  any  message  beglni  in  the  brain  of  the  sender.  The  measage 
feia  encoded  or  converted  Into  transmlttable  forms  such  aa  the  sound  waves  of  your 
^volcs,  or  muiical  notes  or  written  words  in  a  script  or  lesaon  plan*  The  message  dien 
l^^passei  dirou^  a  transmitter  like  air,  light  or  paper  to  the  receiver.  The  receiver  picks 
ttie  measage  by  ienses  where  the  meisage  is  decoded*  Finally  the  message  reaches 
tetee  brain  of  the  r eeeiver. 

Pinctag  this  aequence  of  events  in  a  classroom  situatlonj  you  as  a  teacher  have  an 
p,4des  in  your  mind  (source  of  message)  that  you  want  your  students  to  leani.  You  script 

fta  lesson  In  the  form  of  a  uOide  presentation  (measage  encoded).  In  the  claaafoom  you 
\  priient  th#  slides  (transminiion  channel)  to  your  studentSs  they  watch  the  presentation 

(received  and  decoded)  and  *■  Anally  your  idea  reaches  the  learner's  brain  (deatination  of 
1^  &e  meiiage), 

J  Effective  communication  depends  on  the  receiver  being  active.  He  can  react  by  ask^ 
ing  questions  or  by  physically  performing  a  task.  Ideally  he  would  do  what  you  aet  aa 
your  objective  in  die  lesson*  Tills  process  is  known  as  feedback. 

A  surnhling  block  in  communication  is  noise*  Noise  is  any  type  of  interference  that 

L  i^km  place  during  the  tranamisaion  of  the  measage.  It  can  be  misspelled  words,  audio 
noise  or  any  type  of  diaturbance. 

Now  that  we  have  briefly  examined  the  communication  process  that  takes  place,  let 
us  look  at  how  we  can  properly  plan  a  slide  presentation  for  the  best  possible  communis 
cation i    It  is  beat  to  start  with  an  objective  such  as,  "After  viewing  die  preaentation  the 

'  learner  wUl  be  able  to,*.***  After  stating  the  objective,  an  easy  and  effective  way  of 
planning  is  to  record  ideas  on  4  by  6  inch  IndeK  cards.  On  the  cards  draw  a  large  rec- 
tangle In  the  upper  left-hand  comer  and  then  add  remindera  for  apecifie  information, 

p  ^lustration  numbers,  production  notes  and  narration, 

*  '  Since  the  visual  carriea  more  information  in  a  slide  prest^ntation  than  the  narration, 
f:  akttch  tiie  proposed  shot  in  the  rectangular  space.  Now  you, might  think  this  is  a  lot  of 
2L,work  but  it  Is  done  in  many  movies*  The  latest  example  is  the  movie,  The  Hjndenburii 
P"By  beginniiig  with  the  visual  you  will  develop  a  viaually  oriented  presentation  rather  than 
pll^speech  to  which  slides  have  to  be  added. 

To  add  variety  to  the  presentation,  you  have  at  your  photographic  dinpoaal  different 
shooting  distances*  These  types  of  shots  arot  Extreme  long  shots  (ELS),  long  shots 
ifV(LS),  medium  shots  (MS),  medium  close-up  shots  (MCU),  close-up  shots  (CU)  and  extreme 
E^itelose-up  ihoti  (ECU),  In  addition  to  the  distance  the  camera  Is  located  from  the  sub- 
fcjeet,  you  cwi  also  vary  the  camera  angle.  These  angles  are:  Eye- level,  high- angle  and 
^ow^angle , .  Along  with  the  visual,  you  may  want  to  write  special  production  notes  that 
feare  needed  when  you  go  out  to  shoot, 

Fdlowlng  the  visual  portion  write  the  narration  for  each  visual.  Specific  types  of 
Jiwords  to  exclude  from  your  narration  are  "This  slide  shows,        or  *'ln  this  slide  we 


see,. , You  already  have  the  audience's  attention,  chf/y  know  it  Is  a  Hlide,  so  you  can 
begin  Erectly  into  the  narration* 

After  you  have  recorded  all  your  ideas  and  arranged  tUem  in  ihe  proper  sequencej 
you  are  ready  for  production*  Although  you  have  the  presentation  planned,  do  not  limii 
.yourself  to  the  cards  if  you  see  additional  shots  when  you  are  doing  the  production* 

After  the  production  edit  the  slides  and  resketch  the  visuals  on  script  pages  writing 
the  nftrratlon  in  the  right  hand  column* 

If  you  follow  these  basic  steps  In  organizing  your  presencationi  1  believe  you  will  have 
^iitlvo  feedback  from  the  learner  that  fulfills  your  original  objective* 

eiBLiOORAPHY 

Pabun,  Don,  editor*  Kaiser  Aluminum_Ne_ws,  23j  no*  3;  1065, 
Kod^,  Slidee  Wlfli  A  Purpose, ' 

Kempj  Jerrold  E*,  and  others*  Planning  and  producing  Audiovisual  Materials.  San  Fran-- 
Cisco:  Chankler  Publishing  Co*,  1968/ 

Or,  BaUer  U  assUfanf  prefeiisr  in  the  InduitriQl  EdydQtion  Dtparfmehf  of  N  erf  hern  Arjiona  University, 
Flagstaff. 


A  Lookat  Ourselves— Problems  and  Issues  within  Industrial 
Education  Graduate  Programs 

David  Bjorkquiit 

During  tile  fall  of  1975  the  Graduate  Studies  Committee  of  the  ACIATE  mailed  a 
quaitionnaire  to  heads  of  master'i  degree  programs  in  industrial  education  listed  in  the 
Industrial  Teacher  Education  Directory,  The  general  purposes  of  diis  survey  were  to 
describe  maiter*s  degree  programs  and  identify  some  of  the  problems  and  issues  asso- 
ciated with  these  programs* 

There  were  187  master's  degree  programs  in  industriai  education  identified  enroll- 
ing an  average  of  66  sttidents  eacli*  Of  these*  7 1  percent  were  enrolled  as  off-campus  and 
part-time  students*  About  84  percent  of  the  mascer*s  degree  saidents  were  enrolled  in 
teacher  education  programs*  One  hundred  institutions  provided  a  total  of  477  assistant- 
shipi  with  an  average  annual  stipend  of  3,256  dollars* 

Undergraduate  grade  point  overages  of  2*5  and  3*0  (on  a  4*0  scale)  were  required  for 
admission  In  36  percent  and  27  percent  of  the  programs  respectively*  An  average  of  32 
semester  hours  was  required  for  graduation*  Of  these  crt?dits,  an  average  maximum,  of 
14  semester  credits  was  allowed  in  technical  courses* 

In  attempting  to  identify  problem  areas  in  industrial  education  master's  degree  pro- 
gramSj  reapondents  were  asked  to  identity  subjects  with  inadequate  texcbooks*  Of  all 
respondentSs  64  percent  listed  one  or  more  subject  areas*  Most  frequently  mentioned 
were  history  and  philosophy  (14  percent)j  instructional  methods  and  Individualized  instruc* 
tfon  (12  percent),  curriculum  development  (12  percent),  administration  (10  percent), 
meaiurement  and  evaluation  (10  percent)  and  research  methodology  (8  percent)* 

Otiier  problems  in  die  maintenance  and  promotion  of  master 's  degree  programs  were- 
listed  by  78  percent  of  all  respondents.  The  most  frequently  stated  problem  was  student 
recruitment  (27  percent),  followed  by  course  and  program  updating  (14  percent)  and  tlia 
quality  and  quantity  of  staff  (14  percent).    The  general  problem  of  resources  or  money 
was  listed  by  17  percent  of  the  respondents* 

The  variations  In  admissions  standards  indicate  that  different  clienvS  are  being 
served  by  die  various  master's  degree  programs*  In  addition,  the  differences  in  gradua- 
tion requirements  suggest  that  the  outputs  vary  among  master's  degree  programs*  Hope^ 
faHy,  ^eee  variations  in  prQgrams  are  the  result  of  program  objectives  which  differ  and 
alternative  plmB  for  reaching  similar  objectives*  To  what  extent  have  programs  been 
planned  to  meet  specified  objectives  and  to  what  extent  have  they  developed  by  following 
the  course  of  least  resistance? 
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Any  practice  In  tiia  operation  of  a  mascer's  degree  program  cannot  in  and  of  itaelf 

■  be  identified  as  innovative.  The  innovation  conies  in  the  application  of  that  practice  to  the 
accomplishm^t  of  a  specified  objective.  There  are  several  progmm  character  Is  tics 
.whieh  tr#  being  manipulated  and  could  be  used  to  try  to  have  an  impact  on  some  of  the 
most  prasitog  problams  identified, 

■  .  TTiere  is  no  loUd  e^dence  to  iupport  this,  but  one  gets  the  impression  that  master's 
d@gife#  pfogrami  in  industrial  education  are  auxiliary  either  to  undergraduate  or  doctoral 
p£^gram§«  At  many  instittitlons  there  does  not  seem  to  be  enough  time  for  the  careful 
inanagemQfit  of  master's  degree  programs.  Relatively  few  Institutions  seem  to  have  faculty 
workload  formulas  which  function  to  relieve  faculty  members  of  other  responsibilities  to 
work  with  graduate  students,  Tlie  result  may  well  be  thai  few  programs  receive  the  day- 
ID-day  attention  needed  to  be  distinctive  and  creative. 

Dr»  Bjorkqyist'  U  s  profmMOT,  Oivislpn  of  Induifrlql  EdycaHsn^  Department  of  VQcsflonsI  snd  Teqhnlqgl 
iducotlen,  Univefilty  of  Mlnneiota^  Minnespolil* 


Identifying  tlie  Concepts™The  Pros  and  Cons 

Ralph  C.  Bohn 

The  need  for  alternative  forms  of  education  begins  with  feelings  of  dissatisfaction 
toward  the  tradjrtonal  programs  of  instruction.  The  concept  of  building  instruction  to 
meet  the  needs  of  peoplei  the  identtfication  of  new  instructional  modes  and  media  and  the 
desire  to  Improve  existing  programs  combined  to  promote  the  development  of  alternative 
fbrmi  of  education.  An  alternative  form  of  education  is  therefore  one  which  represents 
alternative  to  the  traditional  currieulumj  the  traditional  time  frame  in  which  courses 
are  taught^  the  traditional  method  of  instruction  and/or  the  traditional  place  where  in^ 
structlon  Is  held. 

An  alternative  education  program  normally  incorporates  one  or  more  of  the  following 
characterisdcs: 

«  A  cyrrldylum  deilgned  for  the  prsctlding  proftsslsnal. 

•  Individualized  lejf^paQsd  irtstrugtlon^ 

^  Closl  meeting  tlmei  planned  In  terms  of  Itudent  and  qurrlCular  needs« 

•  Class  location  plonned  to  be  near  itudenti  or  at  loeattgni  providing  an  dppropi'iate  instryd^ 
tlonal  ^'atmosphere." 

•  Cqmpeteri£y  based  with  evalustlon  baled  on  Qompetency  attornment « 

•  Professionol  internship  as  d  culminating  experience^ 

•  Initn^ctlonol  methods  based  on  e^rse  content  and  anslysli  of  m^es  of  ledrnlng  most  bene= 
fiOidl  for  ity dentin 

There  have  been  many  questions  asked  regardinf  the  feasibility  and  desirability  of 
using  alteraatlve  forms  of  educationp  We  will  be  addressing  some  of  these  questions  here, 
A  few  which  have  been  raised  on  numerous  occasions  are? 

•  Shoyld  gfoduote  degrees  be  directed  toward  "scholarship  and  growth  wlthlri  the  dliclpline" 
Of  toward  improved  performonce  within  the  profess  I  ori? 

•  Should  instryction  occyr  on  compus  ^  at  appropriate  centers  with  library  foollltlei  or  in  the 
community  qlosa  to  the  proctitloner? 

•  Sh^ld  the  troditlondl  model  of  Initryction  and  avdlyation  be  lyperieded  by  unproven  In^ 
.           itrycfi^ol  methods  and  evdiuotion  teohnlques? 

.  ^  Con  weekend  seminors,  oil  doy  olssses  and  indlyidyqllzed  Instruction  with  few  or  new  cidsi 
'    meetings  be  ktbitityted  For  the  lem ester  course? 

■  Po  competencies  hdndicap  the  "crestlve  teocher"  ond  discajrqge  intellectusl  dlsoourie  in 
favor  of  gaining  meosyitible  skills? 

; ;.  It  is  quite  ob^oua  that  many  alternative  forms  of  education  are  simply  improvements 
within  fxtsdng  programs,  A  discussion  of  alternative  forms  of  education  should  probably 
.exclude  tfiesa  programs. 
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Proponenis  of  alternative  forms  of  education  identify  a  number  of  advantages^  include 

ing: 

m  Alfefnative  pr^fsms  ftprssenf  an  infrodyqtion  of  new  jdtQi  and  teehriQlsgy  infq  a  feaehing 

•  AlternaHve  progremi  provide  on  "alfemorlve*'  ond  are  nef  designed  fo  be  d  subihhjte  tor 
exlsHrtg  pr^roms, 

•  Aitefnarive  progroms  normally  prevfde  immediare  reiulti  ilnee  thtie  programs  are  usually 
directed  teward  Impraving  skilU  of  praetlHoneri* 

Critics  often  argue  that: 

•  AltarnQHve  pfogroml  are  often  used  as  ihleldi  to  proreet  poor  curriculum  planning  and/or 
poer  instryGtipn.  -  k 

•  Alternative  pfograms  ore  often  used  by  the  "entrepreneur"  ta  profit  frafl  edgeotjon  by; 
—'Marketing  poor  instruQtion, 

^Selling  credit  (ma5(imum  units  with  minimal  instruction), 

-Sellirig  degrees  (a  midpoint  between  legitimate  degrees  and  "mail  order"  degrees). 

When  used  as  a  meanB  of  providing  a  high  qualiry  alternative  to  existing  programi, 
alternative  programs  become  acceptable  to  most  educators.  However,  when  questionable 
motives  and  practices  are  involved,  the  profession  sliould  be  the  first  to  raise  questions 
and  discourage  or  eliminate  the  questionable  practices. 

Or.  SoHn  U  a  profeaar,  Induitriyl  Studiei  Department,  San  Jase  State  University,  Son  Jose,  Californio. 


The  External  Doctorate  in  Education:  Progrann  Description 
and  Acceptance  by  Educationists 

Jamas  J.  Buffer,  Jr. 

External  study  from  proprietary  institutions  to  obtain  ''credentials"  is  not  a  new 
phenomenon  in  the  United  States.  Hosvever,  it  has  not  really  plagued  the  field  of  educanon 
since  employing  agents -nam-.  school  boards,  superintendents,  college  and  universicy 
administrative  staff-  have  generally  demanded  degrees  from  accredited  institutions.  The 
increaiing  number  of  proprietary  institutions  ■^offering"  graduate  degrees  in  education 
and  the  unusual  growth  in  enrollees  and  graduates  have  caused  some  concern  regarding 
Uie  credibility  of  the  education  doctorate. 

The  purposes  of  the  study  were:  1)  To  analyze  common  program  requirements  of 
the  major  external  Institutions  in  the  United  States  and  2)  to  determine  the  accepiabUicy 
of  the  programs  by  administrative  personnel  in  industrial  arts. 

"^^^  SevlS^institutions  (mostlv  nonaccredlted  proprietary  institutions  with  minimal  en- 
trance and  exit  requirements)  have  recently  created  -external"  Ed.D.  and  Ph,a  pro- 
gram^ for  experienced  teachers  and  school  administrators.  In  these  programs,  no  formal 
residency  is  required;  however,  most  require  student  attendance  in  one  summer  session 
of  concentrated  scholarly  study  of  three  to  five  weeks'  duration.  Some  require  additional 
course  work  to  be  taken  at  local  accredited  institutions  or  by  correspondence  from  the 
external  institution.  Dissertation  requirements  typically  are  essays  or  field  reports 
which  may  be  an  individual  or  group  effort, 

°®^^i^Sns'^d  college  deans  of  industrial  arts  provided  information  relative  to 
the  acceptabUlty  of  the  external  doctorate  as  a  criterion  for  initial  employment,  promo- 
tion within  ranks,  tenure  and  approval  to  advise  graduate  students,  A  majority  of  the 
respondents  felt  that  the  external  degree  was  generally  not  acceptable.  However,  a  few 
suggested  that  Ae  earned  doctorate  was  only  one  factor  to  be  considered,  especiaUy  as  it 
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relates  to  tenure  and  promotion.  A  selected  group  of  -school  .superintendents,  principals, 
and  iecondary  teacherSj  along  with  external  degree  siudents,  recipiunts  and  adsisors 
were  asked  to  list  the  gtrengthH  and  weaknesseB  of  extemal  doctoral  programs.  Their 
feiponses  were  somewhat  congrueni  (alihough  not  negative)  an  the  univerdiiy  chair- 
par  iona  and  deans  and  are  suni  marl  zed  below; 

Strengths: 

1,  FleKible  admission  policy* 

*»      2._  No  formal  residence  other  than  summer  seBsion* 
3-  One  can  maintain  his/her  present  position, 
4*  Limited  to  profesiional  prarcitlonerB, 
-     5.  Actual  formal  course  requirements  taught  by  experienced  practitioners* 

6,  Independent  research  requirements  supervised  by  someonL^  in  his/her  im mediate 
geographic  area, 

7,  No  need  to  disrupt  one's  family  by  relocation  for  a  year  or  two  of  full- time  gradu- 
ate study. 

Weakneises: 

It  Not  appropriate  for  those  who  desire  to  become  researchers  ^  more  appropriate 
for  the  practitioner  in  education, 

2,  Lack  of  continual  interaction  with  a  variety  of  graduate  students  and  community 
of  scholars. 

3,  Graduate  assistantships  provide  beneficial  learTiing  experiences  for  doctoral  stu- 
dents that  cannot  be  replicated  by  continuing  one*s  regular  employment  which 
merely  promotes  provincial  thinking. 

Am  Less  demand  for  scholarly  performance,  analytical  thought  and  creative  pursuits 

in  a  variet>'  of  substantive  areas. 
St  Degree  is  held  as  suspect  by  many  persons  in  the  community  and  in  the  profession. 
6*  Lack  of  formal  assessment  of  the  program  or  evidence  to  maintain  the  integiity 

of  the  terminal  degree. 

Summary 

'The  reactions  of  two  graduate  school  deans  were  consistent  with  the  reactions  of 
most  of  the  respondents.  They  generally  were  not  in  favor  of  external  doctoral  programs. 
They  iuggesced  diat  the  growth  and  acceptance  of  the  programs  were*  in  part*  responding 
to  salary  and  certification  requirements  of  local  school  systems,  programs  were  per- 
ceived as  convenient  ways  to  obtain  credentials  and  usually  were  associated  with  less 
academic  rigor  and  scholarly  demands.  If  anything,  they  perceive  the  external  degree 
as  a  negative  Indictment  of  graduate  study  in  education. 

The  credibility  of  the  education  doctorate  offered  by  major  accredited  institutions 
will  suffer,  especially  if  the  external  degree  with  its  emphasis  on  life  experience  is  ac= 
cepted  as  a  viable  alternative.  Teacher  educators  must  critically  review  the  entrance 
and  exit  criteria  for  their  graduate  programs  to  determine  how  graduates  of  an  external 
degree  program  differ  from  those  of  our  conventionaj  programs, 

Df*  Suffer  ll  Professor  of  EdueaHon,  Asadamic  Fseulfy  of  Indusfrial  Ttehnelogy  idusatisn,  Th$  Ohie 
Stsfe  Univerihy^  Columbui. 


Effective  Management  of  Contract  Activities 

Donald  L.  Clark 

What  li  your  reaction  upon  hearing  that  one  of  your  peers  has  been  awarded  a  grant 
for  a  research*  developm,     i  or  training  activity?  Whatever  your  reaction,  you  may  be 
intefeited  to  learn  Just  hov^      or  she  secured  this  support.  It  is  often  as  simple  as  thisi 
'  He  or  she  had  an  idea  and  was  able  to  sell  it.  A  si^ificant  problem  or  activity  had  been  ■- 


identified,  properly  described  in  a  proposnl  and  submitted  to  an  appropriate  funding 
agency. 

Securing  funds  to  support  a  project,  however,  dooB  not  necessarily  guarantee  its 
lucceas  any  more  than  buying  u  previously  succesbful  business  is  a  guarantee  chat  the 
builneas  will  continue  to  be  profitable.  I^'orany  venture  to  be  successful,  it  must  be  under- 
girded  witti  an  effective  management  system, 

Industrial  educators  at  both  the  secondary  and  poscsccondary  levels  are  often  called 
upon  to  develop  proposals  for  funding;  then  when  funding  is  secured,  to  serve  as  project 
directors  for  the  proposed  activity,  Many  individuals  have  received  professional  prepara= 
tlon  In  how  to  prepare  proposals;  howcveri  very  few  individuals  have  considered  the  im=» 
portant  element  of  project  management*  It  can  be  accurately  stated  that  the  success  of  a 
contract  activity  Is  directly  proportional  to  the  effectiveness  of  the  management  of  the 
projects  For  purposes  of  this  discussion,  I  would  like  for  us  to  consider  four  basic  ques^ 
tlons  regarding  eiffective  project  management, 

1,  When  ihsgld  prsjeef  managemenf  sfart? 

IL  Who  >s  raspensiblt  for  the  effecMve  management  of  a  projeef? 

Mi.  Whaf  elementi  nesd  fo  be  conildered  In  efftEf  Ive  projoEt  rnQnagement? 

IV*  When  are  the  reipsnsjbillHei  of  fhe  prsje^f  mqnsger  Esmplefed? 

I.  WHEN  SHOULD  PROJiCT  MANAGEMENT  START? 

Officially,  project  management  starts  as  soon  as  notification  of  a  grant  award  has 
been  received.  In  reality,  however,  it  starts  with  the  conceptualization  of  the  project  and 
should  be  included  as  an  integral  part  of  the  original  proposal.  In  fact,  the  inclusion  of  a 
management  plan  is  in  most  instances  one  of  the  elements  that  funding  agencies  carefully 
consider  In  making  grant  awards.  Many  proposal  guidelines  and  liFP's  (Request  for  Pro- 
posals) request  such  a  plan  and  may  place  considerable  w^eight  on  it  in  the  evaluation 
section. 


IL  WHO  IS  RESPONSIBLE  FOR  THE  EFFiCTIVi 
MANAGEMENT  OF  THE  PROJECT? 

A  related  question  could  be  asked:  Who  received  the  grant  —  the  individual  who  wrote 
£h€  proposal  or  the  institution?  In  most  cases,  the  grant  is  made  to  an  institution;  thus, 
the  administrative  stnicture  of  that  institution  svill  dictate  how  the  grant  will  be  adminis- 
tered. However,  even  if  an  institution  employs  a  full-time  grants  administrator,  the  in= 
dividual  identified  as  project  director  in  the  grant  award  document  is  the  person  responsi- 
ble for  the  effective  management  of  the  project.  In  most  institutions  of  higher  education 
there  are  established  offices  for  contract  activity,  and  it  behooves  the  project  director  to 
effectively  utilize  the  services  provided  by  these  offices.  The  wise  project  director  will 
make  it  a  team  effort  and  benefit  from  the  experience  of  the  grants  manager. 

It  is  also  appropriate  to  involve  other  project  members  in  selected  management 
activities;  however,  the  ultimate  responsibility  for  management  decision-making  belongs 
to  the  project  director.  When  the  principal  investigator  (if  this  is  someone  other  than 
the  project  director)  and  the  research  assistants  must  utilize  their  time  in  management 
functions,  then  the  project  may  be  impaired. 


IIL  WHAT  ELEMENTS  NEED  TO  IE  CONSIDERED 
IN  EFFBCTIVE  PROJECT  MANAGEMENT? 

The  items  presented  in  this  section  are  not  intended  to  be  all  inclusive,  nor  are  they 
mutually  exclusive.  However,  it  is  believed  that  each  element  presented  merits  con^ 
iideration  as  an  element  in  effective  project  management. 

Grant  award  document.  TTie  grant  award  document,  including  in  mo'nrtWEBB  a  copy 
of  the  original  proposal,  forms  the  legal  guidelines  under  which  the  grant  or  contract  is 
to  be  conducted.  In  reviewing  the  grant  award,  it  Is  important  to  review  all  attachments 
and  references  to  regulations  that  have  been  published  previously.  If  a  revision  is  re-^ 
quested  in  ttie  work  schedule  either  at  the  time  the  grant  is  received  or  at  a  later  date^ 
i  :  is  important  that  it  is  reflected  in  the  original  grant  award.  It  can  be  a  serious  mistake 
to  agree  to  a  reduction  in  an  original  budget  without  insisting  that  a  corresponding  modi- 
fication in  the  scope  of  work  be  reflected  in  the  grant  award. 
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f  •  •  :  |^ffliig„  Tht  sMifflng  plan  needa  to  be  well-doc^  inenu*d  In  the  origlnai  proposal, 
-  V^ltti  M  t@rms  of  ^sidons  to  be  filled  and  in  the  quaJH  i^atlonf  of  the  perionnel  lo  fill  the 
: ,  poiittons*  The  projeat  director  is  generally  Idei*;!^  J  by  n^me  in  the  grant  award  docu- 
^ijflisi^  and  if  a  ch^ge  at  this  level  Is  mode  It  nisv  iequir^  t,he  concurrence  of  the  funding 

agracyi  The  importiuice  of  employing  staff  r  iiiKDris.  including  the  secretary,  who  have 
[  qu^ficstfons  to  aeeomplish  the  task  at  hand  •  liinut  be  over  emphasized*  Providing  em- 
J^.ploym^t  for  indlviduali  who  Just  happen  w  w  ;  available  generally  does  not  provide  the 
iirbest  >^6id,  A  major  problem  encountered  by  project  directors  in  institutions  of  higher 
^r^tacatton  ii  employment  of  faculty  r-  *mbers  at  25  to  50  percent  time  on  a  project 
fe^who  are  sL^sequently  given  teaching  loads  and  committee  meetings  that  seriously  cut 

into      time  allotted  to  the  project. 
'Z-       A  good  mwagement  ayitem  will  pruvide  guidalines  for  line  and  staff  reiponsibilities 
S^^lHid  ftirther  wiU  aUow  each  ita^  n ; /mber  to  know  where  and  how  he  or  she  f iti  Into  the 
:|ir  prg^^tion«    It  can  alio  provirii'  the  opportunity  for  each  staff  member  to  make  a  full 

conoiburtOT,  Staff  Involvement  ^.tll  most  likely  assist  in  the  operation  of  a  successful 
J  pioject;  however,  tfie  factor  o*  greatest  importance  is  the  initial  selection  of  staff  mem- 
'bars. 

#  .  Faeilitieg,  TTic  faciliti^*i  needed  to  carry  out  effectively  a  project  are  generally 
furnished  by  Ae  Insritutfon  receiving  the  grant.  Rent  in  most  cases  will  not  be  charged 
J'  to  tile  project  because  it  is  covered  by  ihe  indirect  costs  rate  established  between  the 
K  'grantee  and  tiie  grantor*  ITie  commicnent  of  an  Institution  to  tiie  support  of  R  &  D  activi= 
j  tfes  can  generally  be  determined  by  the  quality  of  facilities  provided* 
P'y]  A  good  pdMi  of  action  ii  to  identify  in  specific  terms  the  type  and  quantity  of  space 
r  that  woi^d  b#  needed  to  conduct  the  project  in  the  original  proposal  at  the  time  the  in- 
stiitutional  si^-ofit  is  required.  The  type  and  quantity  of  space  provided  by  the  Institution 
J;  EBl^t  alio  be  reflective  of  the  management  ability  of  the  project  director* 

Work  gchedule,  PERT  or  some  modification  thereof  should  be  implemented.  A 
?  ^^apWc  schedule^  a  map ^ needs  to  be  developed  and  posted  that  allows  each  staff  mem- 
:  ber  to  see  how  he  or  she  fits  into  the  organization  and,  more  importantly  how  the  tasks 
W  b#  conducted  by  each  staff  member  fit  into  the  overall  time  frame,  A  detailed,  graphic 
r  wotk  schedule  can  be  of  great  assistance  to  the  project  manager  in  making  certain  that 
^  some  smail  but  very  important  element  of  the  project  is  not  inadvertently  dropped*  There 
/  are  many  good  texts  on  this  topic  that  should  be  reviewed  If  the  project  director  is  not 
;  famUiar  wlA  tiiis  technique, 

:  • ,  Process  ev^uationi  Program  audit  might  be  abetter  heading  for  this  section.  Audit 
}  •  procedures^  shbuTd"  be  detailed  in  the  original  proposal  and  written  into  the  budget.  If 
'  •  fimcUng  permitSt  it  ii  a  good  plan  to  have  a  third  party  evaluator  make  an  objective  re^ 
view  of  the  pro^ict.  Project  personnel  sometimes  get  too  close  to  a  project  to  be  objec- 
;   ttve  in  an  aisessment  of  Its  effectiveness. 

: ,  -  MEintenance  of,  records.  The  funding  agency  generally  requires  an  accounting  of 
fundi.    The  fiscal  office  or  grant  office  generally  handies  the  accounting  of  ftinds;  how*- 

?^  evtr,  fliis  does  not  remove  the  responsibility  of  good  funds  management  from  the  project 
director.  In  order  to  do  tills  he  needs  accurate  fiscal  records,  A  final  report  for  die 
project  detailing  die  process  utilized  and  the  ultimate  yield  of  the  project  will  not  be  a 

Km^jot  task  if  good  records  are  maintained  from  the  inception  of  the  project, 

^    Motoring  of  funding*   Most  projects  do  not  operate  on  an  even-flow  budget.  On  a 

'   lOOtdOO^doUar  g?Mt  ior  a  lO-month  project  it  is  seldom  diat  10,000  dollars  would  be 
spent  each  month.    Most  fiscal  control  offices  cannot  monitor  much  more  dian  an  even^ 
iflow.  This,  it  is  imperative  that  the  project  director  review,  at  least  on  a  monthly  basis, 

:^  die  flow  of  ftinds  and  make  adjuiments  when  necessary. 

Interim  and  final  reports.  As  a  minimum,  reports  must  be  submitted  to  die  funding 

'  ag^cy  or  lti~deaignee  as^ Indicated  in  die  grant  award  document,  A  form  and  format  for 
ttie  required  reports  Is  often  provided  by  die  funding  agency.  In  the  absence  of  ^od 

^^c^rds,  Ae  pr^aratlon  of  re^rts  becomes  an  onerous  if  not  impossible  task.  With 

ilgBOd  records  It  can  be  a  rewai^ing  experience  as  well  as  serving  as  a  synthesis  of  the 

^pTOject,  i  ' 

iiv.  WHIN  ARE  THE  RESPONSIBILITIES  OF  THE 
r      PROJECT  biREeTOR  COMPLETED? 

^  .  Technically,  die  project  director's  responsibilities  end  with  the  iubmisslon  and  ac- 
^Jcaptance  of  die  final  report.  They  may  diminish j  however,  in  reality,  they  will  never  end. 


Based  upon  the  yield  of  a  funded  projoct,  rhe  project  director  nced^  to  pursuy  with 
professional  diligence  other  related  projects.  If  the  project  were  a  basic  research  ac- 
tlviCy^  it  should  havu  a  yiiAd  from  which  an  cippl led  project  could  bo  develcjped.  If  it 
were  an  applied  research  project,  it  Hhould  lend  ro  an  inHcrviec  training  program.  If  it 
were  an  inservice  progran^  it  nhould  lead  to  a  preservice  progrnm.  Moreover,  any  of 
these  programs  can  generniL  related  K  &  li  or  training  activities  wldch  will  allow  for  good 
stawardship  of  funds  as  well  as  conclnuc'd  profesHional  development  for  the  project  director 
and  the  profession  which  he  represents. 

Dr*  Cldrk  is  professor  ef  Induifrla!  Educaflgn  and  asiaclafe  degn  for  Reiegfch,  College  of  EdueaMon^ 
TexQi  A&M  Untveriif^,  Csllege  Sraflon^  Te^^, 


Educational  Technology  for  Teachers  of  Humans  Varying  in 
Everything 

Francis  E.  Clark 


Many  of  us  find  it  difficult  to  break  from  the  tench  as  we  have  been  tauglit  syndrome. 
As  a  result^  some  te.icher  educators  teach  people  how  to  write  objectives  without  written 
objectives  to  guide  the  instruction;  some  teach  people  how  to  construct  valid  testa  and 
then  measure  student  progress  with  instruments  that  violate  the  very  principles  they 
champion;  others  teach  people  how  to  individualize  instruction  via  rlie  lecture;  while  still 
others  teach  peop!  how  to  produce  inBtrucrional  rcRources suc!^  -i  nonprint  media,  with* 
out  employing  non^irint  media, 

We^  as  teacher  educators,  niake  the  dec  Is  ions  which  spell  ^  vuvth  or  stagnation,  per*' 
formance  or  pretense,  It  is  tnie  that  all  teacher  competencies  cannot  be  identified 
through  cricicaUincident  methodolog>'.  Nonetheless^  much  of  the  content  that  we  are 
teaching  would  probably  be  eliminated  if  It  were  based  upon  observations  of  ourselves. 

Since  most  human  beings  learn  best  througji  practice  and  example  (modeling),  the 
only  logical  way  out  of  this  syndrome  is  to  practice  what  we  teach.  Otherwise  how  can 
we  justify  a  teacher  education  curriculuni  that  includes  as  content  competencies  and  pro- 
cedures that  we  ourselves  do  not holdor  apply'.'  Likewise  how-  can  we  Justify  our  criticism 
of  preservice  teachers  who  conclude  that  teacher  educntlon  is  at  worst  a  bore,  at  best 
Irrelevant? 

With  this  view  of  teacher  education^  the  I'Iducational  Technology  {Program  within  the 
Department  of  Industrial  F:;ducatiQn  at  Texas  A&M  University  is  attempting  to  practice 
what  is  being  taught.  Three  yea  r^ago^  the  objectives  for  the  undergraduate  survey  course 
were  analyzed.  It  is  a  laboratory  course  pertaining  to  the  selection^  preparation  and 
utilization  of  instructional  materials,  The  clientele  a  re  undergraduate  students  in  teacher 
education  programs, 

The  analystSg  coupled  with  student  feedback,  indicated  that  the  emphasis  was  on  the 
media  and  doing  things  rather  than  on  theniessnLTe  and  achieving  things.  The  main  thrust 
of  the  content  was  more  closely  associated  w:  the  physical  symbols  of  technology,  new 
devices  or  physical  inventions^  than  witli  the  syHteniatic  application  of  knowledge  to  prac- 
tical problems  of  a  particular  field  of  study.  From  a  modality  point  of  view,  the  course 
was  group-orlentod  and  norm -referenced,  This  overall  philosophy  did  not  parallel  that 
of  other  courses  within  the  teacher  education  curriculum. 

In  an  effort  to  focus  attention  on  the  application  of  both  the  Intellectual  and  physical 
aspects  of  technology  and  without  losing  sight  of  the  individual  leamerj  the  course  was 
iystematically  redesigned  around  the  following  factors:  (1)  Entry  level  behaviors  of 
preservice  teachers,  (2)  performance-based  objectives,  (3)  activities  designed  to  evoke 
the  behaviors  delineated  in  the  objectives,  (4)  performance  check  sheets  and  written 
evaluation  instruments^  (5)  existing  materials  and  equipment^  (6)  the  physical  nature  of 
the  classroomSi  (7)  available  instructional  and  support  personnel  and  (8)  constructive 
criticism  from  both  preservice  and  Inservlce  teachers. 

The  content  was  derivedi  in  part,  from  a  list  of  instructional  competencies  identified 
by  inservice  teachers.     Also,  the  existing  instructional  hardsvaro  and  software  in  the 
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public  schools  were  factors  in  the  final  selection  of  content  rfince  It  would  be  unproductive 
to  leam  to  utilize  materials  ai.A  eciuipment  whicii  are  not  readily  available. 

With  the  instructional  cuinpetencicrf  uh  guides,  the  cmpha.qis  was  on  leaniing  rather 
tiian  on  teachlngp  The  curricuiuni  was  Heparated  into  10  seif-containedj  performance- 
based.  Individualized  learning  packageH  called  "moduleK,"  A  modulej  such  as  ''esplfiin 
a  concapt  using  the  overhead  projector,"  required  the  preservice  teacher  to:  (1)  Write 
behavioral  objectives  In  the  cognitivei  affective  and/ or  psychomotor  donuiin(H),  (2)  plan 
learner  activities  which  incorporate  transparencies  as  one  of  the  instructionai  mediumSi 
(3)  design  a  short  evaluation  instrument  for  the  lesson,  (4)  learn  how  to  operate  the  hard- 
vyare  In  route  to  designing  and  producing  the  software  and  (S)  present  the  lesson  to  a 
group  of  peers*  Presentations  were  vidc^>taped  and  critiqued  by  the  instructor  and  tlie 
student; 

It  was  soon  realized  that  the  rationale  for  the  selection  of  resources  was  backwards. 
One  should  start  with  an  instructional  objective  and  choose  the  best  suited  medium  for 
communicating  the  message  rather  than  start  with  aniekliumj  delineated  in  the  fonn  of  an 
Instructional  competencyi  and  attenipt  to  format  the  message  around  the  peculiarities 
of  that  medium*  Also  the  modules  only  individualized  instruction  in  terms  of  student  com- 
pletion time  and  caused  undue  stress  on  p roc rastina tors.  From  a  strategy  point  of  view, 
there  was  still  no  chance  for  the  students  to  fulfill  their  individual  instructional  needs. 
Strategy^ wlsej  there  is  no  difference  between  all  students  listening  to  a  lecture  and  all 
students  working  modules;  both  are  methods  of  delivery.  We  had  been  led  to  believe,  as 
so  many  others  before  us,  that  by  organizing  content  in  the  form  of  moduleSi  we  were 
allowing  for  individual  differences. 

In  spite  of  the  course  i imitations,  student  feedback  was  excellent.  They  liked  the 
activities ^  and  they  liked  knowing  whether  or  not  they  were  successfuU  They  enjoyed 
the  informal  atmusphcre  within  the  latoratory  because  it  was  conducive  to  the  exchange 
of  Ideas*  However,  the  maduleSj  coupled  with  the  lack  of  selection  criteria,  caused  us  to 
reasiess  the  system  and  the  content.  As  a  result  of  this  analysis,  it  became  evident  that 
If  learning  is  the  ultimate  product  of  the  instructional  envii  mment,  tlien  the  instructional 
environment  is  the  product  of  the  interaction  between  and  among  the  teacher,  the  learner, 
tiie  task  and  the  resources  (materinlSj  equipment  and  methodologies). 

For  the  first  time  it  was  realized  that  the  instructional  variables  dealt  with  in  de- 
siting  the  course  were  the  same  instructional  variables  that  the  preservice  teachers 
would  be  dealing  with  upon  employment.  Therefore  it  was  decided  that  a  portion  of  the 
content  for  the  course  should  be  derived  from  the  same  decision  structure  utilized  in 
designing  the  course.  In  other  words,  we  now  have  a  course  that  requires  preservice 
teachers  to  make  the  same  decisions  about  the  instructional  environment  that  were  made 
in  designing  the  instructional  environment  they  are  experiencing;  the  course  is  an  example 
of  a  working  system, 

As  work  continued,  our  ideas  evolved  into  a  framework  composed  of  five  learning 
spaces*  A  learning  space  was  defined  as  A  meaningful  unit  of  performance-oriented 
(and/or  product-oriented)  learning  experiences,  structured  around  essential  components,*- 

The  overriding  purpose  of  our  Instructional  system  is  to  differentiate  and  coordinate 
time,  personnel  and  available  resources  to  maximize  the  learning  opportunities  for  all 
studenta.  The  five  content  units  within  the  system  include  the  tlHlRNTATION  SPACE  0, 
OPERATION  SPACR  1,  ANAI^^SIS  ANn  SRLnCTlON  SPACH  2*  MHSSAGH  PROnUCTION 
SPACE  3  and  INSTRUCTION  SPACP  4.  Hazarding  oversimplification,  let  us  take  a  look 
at  the  purpose,  student  activities  and  evaluation  procedures  for  each  learning  space* 

ORIENTATION  SPACE  0  is  designed  to  provide  preservice  teachers  svith  a  frame  of 
reference  for  the  course  relative  to  their  future  needs  as  teachers.  It  answers  the  ques^ 
tion,  'iiow  can  this  course  help  me  do  my  job  as  a  teacher?"  The  intent  is  largely  infor- 
mational, establishing  goals,  objectives,  activities  and  evaluation  procodureH  for  each 
learning  space,  Classroom  operational  policies  and  routines  are  explained  in  accordance 
with  how  die  learners  are  ck  pec  ted  to  respond  to  what  instruction.  The  interrelated  na- 
ttire  of  the  learning  spaces  Is  depicted^  and  recycling  procedures  are  discussed.  Other 
constant  elements,  such  as  textbook,s,  activity  guides  and  course  requirements,  are  de- 
scribed in  relation  to  variable  elements  such  as  learner  needH  and  expectations, 

OPERATION  SPACI£  1  provides  each  student  with  hands-on  experiences  in  an  informal 
environment*  By  successfully  operating  the  hardware  to  produce  software,  apprehensions 
about  using  equipment  are  reduced,  Preservice  teachers  gain  experience  in  setting  up 
and  operating  projectors,  recordersi  cameras,  duplicating  machines,  laminating  presses 
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and  celevliion  equipment.  They  learn  to  discriminate  between  equipment  that  is  operat* 
ing  properly  and  that  which  Ib  not.  They  learn  how  to  change  projection  lamps  and  prac- 
tice trouble-shooting  procedures  and  nimple  remedies  for  common  difficulties*  They 
become  aware  of  the  difference  between  production  and  presentation  equipment*  Where 
appropriate,  they  produce  software  and  compare  it  to  quality  examples*  They  relate  the 
Initructional  advantages  of  media  to  restraints  such  as  cost,  preparation  time  and  student 
appeal* 

Performance  and  product-oriented  activities  are  evaluated  by  comparing  them  to 
model  and  quality  criteriap  Each  student  has  the  option  of  recycling  if  the  teacher- student 
aeaeasment  indicates  unacceptable  competence.  Once  the  student  has  completed  all  re- 
quired actlvitlee,  he  Is  armed  with  the  fundamental  skills  necessary  to  operate  both  pro- 
duction and  presentation  equipment, 

ANALYSIS  ANll  SELECTION  SPACF.  2  concentrates  on  the  process  of  collecting  infor- 
mation necessary  to  reach  decisions  ateut  what  to  teach,  how  to  teach  and  how  much  to 
teach  in  relation  to  restraLnts  such  as  costs*  time*  space,  equipment,  teacher  competen- 
ciea  and  group  size,  in  essence,  the  analysis  should  lead  directly  to  an  instructional 
desi^  that  specifies  preplanned  interactions  between  and  among  the  teacher,  the  learners 
the  task  and  the  resource  (materials,  equipment  and  methodologies),  resulting  in  an  in- 
siructional  environment  where  responses  are  predictable* 

The  preservlce  teachers  gain  experience  in  identifying  learner  capabllitiei  as  op- 
posed to  deficiencies.  If  instruction  is  the  transmission  of  information  from  one  person 
to  another  and  we  communicate  with  learners  through  the  senses  of  hearing,  seeing, 
touching,  smelling  and  tasting,  then  these  learner  capabilities  become  important  consider- 
ations in  tlie  design  of  the  message*  Whether  the  learners  think  in  terms  of  relationihips 
or  differences  will  also  influence  the  desipi  of  the  message  and  the  method  of  instruction. 
Prerequisite  internal  learning  conditions  may  also  modify  the  way  in  which  the  learner  - 
responds  to  instruction* 

When' considering  resource  attributes  such  as  intent,  format  and  restraints,  answara 
to  Che  following  questions  serve  as  guides  in  desiping  and  selecting  mediums*  Is  the 
intent  to  reinforce,  reinstate,  provide  repetition  or  verify?  Is  the  intent  of  the  stimulus 
sensory  (aubjective)  or  vicarious  (objective)  in  nature?  la  the  format  sequential  or  non- 
sequential, intermittent  or  continuoua  pace,  resolved  or  open-ended?  Are  there  coat, 
time,  equipment  or  space  restraints? 

To  establish  the  conditions  for  instruction,  the  preservlce  teachers  first  identify  the 
task  in  flie  form  of  an  objective*  They  classify  the  objective  according  to  the  conditions 
of  learning  advanced  by  Gagne  (1970)  and  describe  the  external  conditions  chat  will  be 
controlled  during  instruction. 

At  this  point  in  design,  decisions  about  the  instructional  conditions  are  made*  Iden- 
tified char^j^iristics  of  the  learner,  task  and  resources  are  considered  along  three  major 
dimensions,  ll"^  objective  of  rhis  configuration  is  to  correlate  the  intent,  format  and 
restraints  of  a  medium  (whatever  it  may  be)  to  the  extemal  conditions  of  the  task  and  tiie 
internal  and  estenial  attributes  of  the  learner*  This  decision  structure  disciplines  blink- 
ing and  allows  the  preservlce  teachers  to  make  systematic  comparisons  they  may  other- 
wise fail  to  perceive, 

MESSAGE  PRODUCTION  SPACii  3  focuses  on  the  functional,  rather  than  the  imagi- 
native, uses  of  Che  five  senses  in  relation  to  available  resources,'  For  instructional  pur- 
poses, the  accuracy  and  quality  of  the  message  is  crucial*  The  goal  is  to  design  optimal 
messages  in  terms  of  understanding  and  response  on  the  part  of  the  learner*  In  short, 
if  we  want  to  communicate  with  others,  we  must  meet  their  needs  rather  than  our  own* 

Message  production  is  built  on  a  careful  analysis  of  the  external  conditions  of  the 
learning  task  in  relation  to  learner  capabilities*  The  preservlce  teachers  are  required 
to  storyboard  and/or  script  each  message.  They  employ  both  structural  and  functional 
techniques  in  designing  visual  and  auditory  messages-  they  also  discriminate  between 
digital  and  iconic  signs. 

They  answer  the  question,  **VVhat  is  the  message?"  before  actual  proL'uutlon  begins. 
In  answering  this  question,  they  must  discriminate  between  message  intent  and  message 
content,  Finally,  the  probability  of  success  Is  discussed  in  relation  to  the  identified  task 
conditions  and  learner  attributes* 

The  preservlce  teachers  then  begin  the  last  phase  of  production,  the  manipulation  of. 
hardware*    Prerequisite  competencies  related  to  production  equipment  accomplished  In 
OPERATION  SPACE  1  are  employed  in  the  actual  production  of  the  media. 
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i:i  ''■ 

C.j:  INSTRUCTION  SPACE  4  encumpaSies  both  realistic  and  sinvulaced  instructional  situa- 
dms,    Thw  prasarvlce  teachers  now  complete  the  instructional  planning,  preparation, 

r  pjfeiantation  cycle  by  microteachlng  the  specific  tasks  desipied  during  other  phases  of 
the  cQurie. 

v     Microttaehing  Is  providing  Instruction  for  5  to  10  minutes,  instead  of  the  regular  30 
I  10  50  tninuca  claii  period;  3  to  4  students.  Instead  of  the  normal  25  to  35  students;  and 
dealing  with  one  main  idea  rather  than  the  many  issues  brought  out  in  a  class  session, 
pyep&mtton  for  microteachingi  presarvice  teachers  practice  integrating  the  media  and 
4  ^emselvei  Into  a  imoothly  functioning  whole.  Weaknesses  can  be  identified  and  corrected 
tiifou^  peer  feedback  and  eelf«=appraisali 

Since  insdfuetion  is  a  very  complex  process  witli  many  carefully  and  intricately  Inter- 
WQv^  ikiUip  thB  use  of  a  tele  vision  camera  and  monitor  is  one  of  the  more  advantageous 
I:  mspeets  of  microteachlng.     By  recording  the  instructional  sessions  on  video  tape,  the 
€#a^#rs  are  able  to  view,  analyze  and  to  an  extent  evaluate  their  own  effectiveness. 

Th#  elimination  of  unnecessary  intuitive  and  extemporaneous  instructional  activities 
is  th#  goal  to  be  achieved  by  preplanning  the  unique  contributions  of  both  human  and  non- 
human  resources.    Beyond  master  of  subject  matter,  the  teacher  is  characterized  as  a 
J  facillaitor  of  learniiig  and  a  decisionmakerp  rather  than  a  taskmaster. 

Meanwhile,  die  question  remains,  ''Will  this  instructional  system  work?"  The  an- 
swer dependi  on  the  initructlonal  environment  and,  to  a  large  degree,  the  pre  service 
teachen.     The  success  of  any  course  depends  upon  the  good,  or  perceived  good,  to  be 
attained  from  the  experience.    Therefore,  the  only  tenable  answer  to  this  question  is 
\  "mayba." 

Of,  Clark  il  the  dlreetof  of  iduesfloflQl  Teehnology^  Deparfmenf  of  Indgifrial  IduQation,  Texai  A&M 
Unlverllty,  College  Stdtien^  Tex, 


Technology  Education  Teacher  Center 

Paul  W,  DeVora  and  David  L.  McCrory 

Nimierous  individuals  in  the  field  of  education  have  recognized  a  critical  variable 
which  mUiistes  agauist  the  improvenient  of  education  and  educational  systems.  The  vari'* 
mble  il  Inisrvice  teacher  education  in  its  many  and  diverse  forms. 

The  conclusion  of  most  reaearchers  has  been  that  inaervice  education,  as  tradition- 
ally conducted,  is  an  outright  failure.    It  seems  that  Goodlad  s  p,  61)  is  correct  when  he 
i  states  that  "education  is  probably  the  only  large  scale  enterprise  diat  does  not  provide 
y'  tor  lystematlc  updating  of  the  skills  and  abilities  of  its  employees/* 

MiUlons  of  dollars  are  spent  each  year  by  teachers  and  school  systems  on  inservice 
^  eeurses  and  degree  programs.  Yet,  the  overall  results  are  not  generally  observable  or 
; :  measurable  with  respect  to  the  improvement  of  the  education  of  children  and  youth.  The 
V  primary  result,  if  not  the  primary  goal,  is  additional  certification  and  salary  increases, 
; '  not  measurable  improvements  in  die  education  of  children, 

i!,  In  addition  to  the  extensive  amount  of  money  and  time-devoted  to  the  inservice  process, 
ReonilderaWe  time  and  effort  have  been  devoted  to  research  about  teaching  and  learning, 
I  Only  a  brief  analyils  of  the  prasent  state  of  the  efforts  in  inservice  education  and  re- 
^ieareh  li  required  to  determine  that  if  breakthroughs  in  research  about  teaching  and 
I  Itarntog  are  to  be  transferred  to  practice,  dien  a  new  and  more  effective  system  must 
l"be  devised  for  the  inservice  education  and  training  of  teachers. 

One  approach  to  meeting  the  need  for  a  more  effective  system  of  inservice  education 


I^UCh  ai  the  Technology  EducatiOT  Teacher  Center  at  West  Virginia  University  which  is 
subject  of  Mb  report. 

The  Technology  Education  Teacher  Center  was  designed  as  a  pilot  model  for  a  spe- 
pttfflq  fttld  of  study,  technology  education.  The  description  of  a  teacher  center,  delimited 
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to  one  field  of  study,  should  be  a  rehitively  easy  task,  ITiis,  hosves^er,  is  not  the  case  and 
for  one  specific  rea^un.  The  teachf  r  L't*ntt*r  in  an  entirely  new  concept,  iulucacors  with 
axperiencea  In  traUicional  inrferviee  education  efforts  find  the  teacher  center  concept 
foreign  to  tlielr  thinking,  I  heydiHeover  thiuto  function  effectively  within  a  teacher  center 
environment^  they  must  develop  entirely  new  ways  of  thinking  and  behaving  with  respect 
to  iniervice  programs, 

Those  who  have  been  involved  in  the  design  and  iinplementation  of  the  teacher  center 
concept  have  discovered  it  is  necessar>^  to  pursue  the  design  and  implementation  from  a 
parapective  different  from  ts-pi^nl  educational  efforts.  Thene  efforts,  for  the  most  part, 
utilize  workshops  and  graduate  coursework  for  inscrvice  education  with  the  primary 
amphasis  and  focus  on  credentialling,  not  the  Improvement  of  instruction*  The  new  in» 
service  model  is  achangemodcU  Thecriteria  for  success  is  actual,  observable,  measure' 
able  change  in  teaching  and  learning  In  real  on-going  classrooms,  As  a  result,  the  subtie«* 
ies  of  operation  of  a  teacher  center  are  highly  complex  and  interrelated.  'I'he  end  re» 
sultSi  however,  for  those  interested  in  svorking  with  schools  and  teachers  to  improve  the 
education  of  children  are  significant  and  well  beyond  the  expectations  of  experienced 
educatora. 

There  are  several  significant  topics  svhich  need  to  be  discussed  if  the  fundamental 
concepts  of  the  designi  development  and  operation  of  a  technology  education  teacher  center 
are  to  be  understood.  These  include  historical  background  of  the  cente;%  the  design  of 
the  center  (philosophy,  assumptiofts,  purpose  and  function),  program  plan,  organizational 
plan,  operational  plan  and  selected  observations  about  the  center  widi  recommendations 
for  future  efforts, 

THE  TECHNOLOGY  EDUCATION  TEACHER  CENTER 
HIITORICAL  PiVELOPMENT 

The  Technology  Iiducation  Teacher  Center  at  West  Virginia  University  was  initiated 
through  efforts  by  a  Task  Force  of  the  NPliA  National  Institute  for  Advanced  Study  in 
Teaching  [disadvantaged  Youth,  The  work  of  the  Task  Force  culminaEed  in  a  publication 
entitled,  Teachers  for  the  Heal  World,  by  13.  Othanel  Smith,  Saul  Cohen  and  Arthur 
Pearl,  all  members  of  the  Task  Force. 

In  the  publication,  the  authors  recommended  the  establishment  of  what  they  termed 
Training  Complexes,  the  forerunner  of  teacher  centers*  The  rationale  supporting  the 
recommendation  was  impressive*  rhc  focus  was  on  training*  The  authors  reminded 
educators  that  "student  teaching  was  rated  high  by  pi'ospective  teachers  because  it  was 
the  only  work  they  have  which  resembles  a  training  experience*'*  Yet  the  authors  found, 
when  they  examined  teacher  preparation  programs,  that  **therehas  never  been  a  program 
of  teacher  training,  only  a  program  of  courses  ending  with  student  teaching*"*  Their 
recommendation  for  die  Improvement  of  classroom  teaching  was  to  retain  the  critical 
research  and  theory  el  cm  ones  of  ceat  her  education  and  add  a  new  cuniponent  to  the  sys- 
tem which  would  focus  on  training.  The  training  component  of  the  new  model  would  be 
called  a  "training  complex*" 

ft  svas  from  the  publication  entitled  Teachers  for  the  Real  World  and  the  ideas  asso- 
ciated with  the  question  of  inservice  training  and  performance  that  the  Technology  Educa- 
tion Teacher  Center  at  West  Virginia  University  developed.  There  were,  of  course,  a 
number  of  intervening  steps. 

Teachers_  for  _  the  _Keal  W^orld  provided  the  impetus  for  the  United  States  Office  of 
Education  to  establish  several  national  advisory  committees,  one  of  which  svas  the  Advis- 
ory Committee  on  Training  Completes*  The  Advisory  Committee  on  Training  Complexei 
convened  'i,.^L  wn  February  27  and  28,  1970 and  concluded  its  initial  work  on  July  1,  1970* 
During  this  time  period,  the  committee  formulated  a  design  for  training  complexes  in^ 
eluding  operational  assumptions,  n  descripti\X'  definition  and  guidelines  for  the  establish- 
ment of  training  complexes.  In  addition,  a  number  of  proposed  models  for  training  com- 
plexes were  reviewed  and  evaluated*  Included  were  the  Japanese  model,  the  English 
model  and  training  models  developed  and  operated  by  business  and  industry* 

FollowLng  these  studies,  the  advisory  committee  recommended  that  five  micro^pilot 
models  be  funded  and  tested,  beginning  in  July  1970* 

One  pilot  program  recommended  for  funding  was  knouii  as  the  Northern  Appalachian 
Training  Center  for  Teachers  in  tlie  Technologies  at  West  Virginia  University*  Initial 
development  of  the  pilot  program  began  in  July  1970*  For  field  use  the  pilot  program 
was  called  the  Training  Program  for  Teachers  in  the  Technologieg-(TPTXX* 
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'  -  The 'fnlcfO' pilot  program  at  Wen  Virginia  University  was  operAted  from  July  1970 
lhx<@u^  Jvm^  1971,  and  was  aucceiiftii  beyond  original  expectations.  The  present  effortj 
'  caU^  the  Technology  Education  Teacher  Center,  is  based  on  experiences  of  the  pilot 
'  pvo^anii  Each  year  the  program  has  been  altered  and  expanded  according  to  the  results 
•  df  m^mfimcB  m^d  &e  original  dealgn  criteria, 

r-^  To  date«  ^ere  have  been  five  developmental  stages  in  the  evolution  of  the  Technology 
;Edueati[Dn  Teacher  Center*  Each  stage  of  development  coincides  with  yearly  plans  and 
pfojeetions  for  training  programi  for  teachers  in  the  technologies  in  West  Virginia  and 
tilt  Appala^a  Region. 

1970^71,   Plrif  Yeqrt  PMof  progran.  implemsnfaflon  qnd  aiiesinitnf  of  feshnoiogy  frsinlng  modei 
:''  developed      fhe  projecf.  Five  Eounfy  supervisors  and  fen  fesEhgrs  invoived.  Gooh 

Teash  niw  feghnlcoi  qonfen^,  dtiign  new  unifs  of  insfrucfion  snd  feach  sfudtnfs  in  pgr^ 
fiClpOflng  feqcher's  own  e<'iiiro^  or  ioborstory*  C^perqfivt  progrom  esfabiished  wlfh 
itote  Oe^r^enf  of  iducofion  and  program  ipeciolilf  for  Indyshiq!  orfi,  Curricyjum 
Research  ond  Re^r^e  Cenfer  asfabtlihed. 

;   1971-72,   Se€^d  Ymm.  CaiHnuoH^  of  firif  ytor  effort*  Sixteen  new  teooheri  involved.  Program 
exponded  fo  Include  efforts  to  train  teachers  (training  osiooiofes)  as  field  troiners.  Two 
ltages#  Stoge  one  included  new  content^  new  strategies  of  teaching  in  the  teehnologref, 
the  design  of  units  of  inftrudtiori  snd  the  testing  of  the  units  In  home  claisr^niSf  Stage 
fwo  Involy^  the  development  of  beginning  conipetenciei  necessary  to  ^rve  os  field 
trdlneri  and  odjunct  staff  members  of  the  Training  Program  for  Teocheri  in  the  Technolo- 
gleSi  Preclil^  teachlng^learning  unit  developrnent  program  initiated  v^lth  eight  teachers^ 
Regional  training  meetings  and  administrator  informatjon  programs  designed  and  imple^ 
mented^  I^psnsl^  of  Curriculum  Research  and  Resogrce  Center^  Program  specialist  tot 
induftriol  arts  appointed  as  adjunct  faculty  member  and  co^^ireefor  of  Teacher  Center 
Program* 

1772=^,  Third  Year*  Continuation  of  programs  oflglnated  in  first  and  second  year  with  emphasis 
on  Regional  Training  Meetings  and  Administratori'  Information  Meetings,  Precision 
Teaching  Learning  Unit  progr^  corttinued,  Isponsion  of  Curriculum  Research  and  Re^ 
source  Center*  Field  Associate  Training  Program  development  continued.  Design  and 
opefsMon  of  Inservfce  program  by  teachers  trained  oi  field  associates.  Project  Open 
Model  conceived  and  developed.  Two  models  initiofedi  The  Consultant  Model  and  the 
Teaching  ModeU  Two  Project  Open  contracts  for  curriculum  develo^ent  initiated. 
Training  Program  for  Teachers  in  the  Technologies  Newsletter  initiated, 

1973=74*   Fourth  Yiar*  ContinuaMon  of  programs  originated  In  first,  second  and  third  years.  Full 
time  coordlhator  of  Teacher  Center  (Field  Service  Programs)  employed*  Add! Mono! 
foelllties  for  Teacher  Center  obtained^  Project  Open  M^eli  implemented  in  two  county 
school  systems,  NASA  progr^  in  aer^poce  education  initiated*  Iniervlce  workshops 

^.  .  for  teachers  and  admtnlstratofs  continued  with  emphasis  on  curriculum  and  instructional 

design*  Q*R*C*  (Quick  Reaction  Ca^billty)  program  Initiated  with  workshops  on  metric 

■'  '  cation  and  unified  arts, 

'1^4^75,   Fifth  Year,  Continuation  of  programs  originated  in  prevlais  four  years.  Regional  teacher 
and  administrator  workihopt  expanded,  Q.R,C,  program  expanded  to  Include  programs  on 
energy.  Project  Open  Model  expanded,  Unir.ed  Arts  program  developed,  NASA  pro- 
gram continued  and  Aer^psce  Workshop  program  initiated.  Precision  teaching-learning 
unit  develo^ent  program  c^tinued*  Expansion  of  Project  Open  Model  to  three  counties, 
five  schools* 

;  The  hlitory  of  the  Technology  Education  Teacher  Center  has  been  one  of  constant 
'  growtii  and  expansion  of  role.  Much  of  the  success  of  the  center  can  be  traced  to  the 
f  original  desi^  committed  to  inservice  education, 

^ DESIGN  OF  THE  TECHNOLMY  fPUCATION  TEACHER  CENTER 

^  Thm  prime  focus  of  the  Technology  Education  Teacher  Center  as  originally  conceived 
l^was  mining^  flie  training  of  Inservice  teachers*  The  focus  on  training  required  a  new 
iperspectlvei  a  new  mentality  on  the  part  of  those  resins  ible  for  the  operation  of  the 
r^center.    T^cal  institutionai  organizations  and  viewpoints  related  to  inservice  education 
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of  teachers  were  found  to  be  inadequate*  The  Technology  fsducacion  Teacher  Cenceri  with 
a  heritage  derived  from  the  training  complex  concept  proposed  by  D,  0.  Srn.  'fi  In  Teachere 
for  the  Real  World  lian  n  clearlydefinedtrnining  mission  directed  toward  the  development 
of  compleK,  integrated  skills  approprlatt'  for  teaching  in  a  variety  of  institutional  settings. 
The  present  teacher  center  was  developed  with  a  focus  on  characteristics  which  differen- 
tiate a  training  complex  or  teacher  center  from  other  institutional  programs*  For  in^ 
stancep  a  training  complex  includes: 

1,  Provision  fof  fh#  aeHvs  porHeipaHon  of  ^hsie  eoneerned  wifh  dgciiion-fflaking  regarding 
fhe  frqinlng  of  educdflondl  p^riOnneL 

2,  Ufillzsl'ion  ef  a  wide  range  of  resogrcesi  The  ichooli^  eollegai,  universiHes  and  cqmrnunif^ 
f@  develop  ond  itoff  froining  programs, 

3,  Oppoffunify  fof  insfrviee  (and  prtierviet)  teaeher  f-raining  t"0  be  eonducftd  in  ishool  leH 
Hngs^  thus  drawing  on  fhe  strangths  of  the  lehoo!  by  praviding  far  real  problemi  encountered 
in  olsisr^rns  and  In  lohool  organiiotioni  during  the  ehange  proeesi. 

4,  FlexibiHty  In  employing  perionnel  from  varied  baekgrsunds^  with  or  without  the  itandard 
ertdentlqls  neqessary  in  dther  settlngi, 

5,  Utilitarian  ef  the  center  staff  in  patterns  not  eoniidered  posilble  or  appfopriate  In  traditiqnal 
university  ar  school  based  inservlce  training  programs. 

Teacher  centers  are  designed  to  meet  a  wide  range  of  training  needs.  The  opera- 
tional mode  is  problem  centered  with  the  goal  of  solving  problemsj  not  of  perpetuating 
antequated  systems,  The  function  of  a  teacher  center  is  to  train,  to  capitalize  upon  its 
uniC|Ue  environment  and  relationship  to  the  educational  process  and  thereby  provide  direc- 
tion to  the  kind  of  training  required  by  educational  personnel  inservice.  To  do  so  the 
teacher  center  providf.Sj  for  personnel  who  have  not  been  prepared  to  conduct  succesiftil 
instructional  programsj  access  to  identifiable  and  specific  training  contextB, 

The  teacher  center  operation^  therefore,  must  be  flexible  in  the  development  of 
training  services.  The  services  must  be  specific  to  the  personnel,  the  region  and  to  the 
educational  environments  in  which  they  are  provided. 

Another  characteristic  which  separates  a  teacher  center  and  its  acdvities  from 
typical  inservice  efforts  and  curriculum  development  projects  is  that  centers  are  inter^ 
inatitutional  and  complex.  They  provide  multiple  outputs  and  require  multiple,  diverse 
and  specifically  designed  inputs.  Centers  are  thus  useful  for  installing  systems  which 
are  innovative  and  are  expected  to  endure,  E-rograms  in  which  teacher  centers  are  in- 
volved are  best  thought  of  as  long  range  change  models. 

The  Syracuse  University  Teacher  Center  Study  Project  defines  a  teacher  center  as: 

A  place  or  plaees  where  a  pregram  exiits  that  offers  educational  personnel  (inservice  teachers, 
preservice  teachers,  adminlstratars,  paraprofelsionQls,  etc)  the  opportunity  to  share,  to  hove 
access  to  a  wide  range  of  resourcel,  and  to  receive  specific  training. 

The  Technology  Education  Teacher  Center  at  West  Virginia  University  is  compatible 
with  this  definition  but  differs  significantly  from  typical  teacher  centers  in  many  aspects, 
one  of  which  is  the  focus  on  change.  The  Technology'  Education  Teacher  Center  is  focused 
on  change,  and  the  program  design  is  based  on  research  on  change,  There  are  several 
reasons  for  this. 

Many  educators  have  stressed  the  need  for  change.  They  call  for  new  curriculaj  new 
programs,  new  instructional  media  and  pilot  programs,  all  for  the  purpose  of  improving 
die  educational  process.  Calling  for  change  is  one  thing.  Actually  attaining  substantivej 
meaningful  and  long  term  change  is  another  problem  and  a  major  problem, 

Ct^nge  and  improvement  in  the  teaching-learning  process  take  place  only  when 
.people  are  ready  for  change,  when  people  are  prepared  and  when  they  have  the  com^eten- 
clas  to  initiate  and  carry  out  change.  These  criteria  identify  important  ftinctions  which 
must  be  considered  in  diedesignof  the  teacher  center.  The  purpose  of  the  teacher  center, 
diarefore,  becomes  one  of  increasing  the  competency  levels  of  teachers  so  that  they  are 
more  secure  with  change^  more  capableof  engaging  the  questions  of  the  quality  of  instruc- 
tion and  more  knowledgeable  about  the  structure  of  schools  in  relation  to  leaming  inhibit 
tion  and  good  teaching. 

The  emphasis  of  the  technology  education  teacher  center  at  West  Virginia  University 
has  been  on  the  individual  teacher  and  his  development  as  a  self-sustaining  teacher- 
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scholar  capable  of  engaging  the  questions  and  meeting  rhc  chalU-ngf  of  change,  IIuh 
process  requirei  continual  training  as  well  as  the  movement  of  the  concern  for  training 
and  Improvement  In  competence  from  the  colleges,  universities,  and  other  public  agencies 

■  to  fte  IndividuaL  To  attain  thlR  goal  requires  knowledge  and  impieinentation  of  the 
tfaeorlea  and  practices  of  the  change  process.  There  is  a  vast  body  of  literature  on  the 

;  qhange  ptQceBm  which  has  Implications  for  change.  Some  of  the  more  important  factors 
derived  from  the  atudy  of  the  change  process  are  included  in  the  following  section  on  the 
change  process. 

The  Change  Proetsi 

'         Change   is  always  occurring.     The  question  is,  what  type  and  in  what  direction? 
"Planned  change  is  possible  and  is  generally  considered  a  desirable  goal.  We  know  we 
cm  attain  change.    We  also  know  there  is  a  large  gap  between  theory  and  practice.  In 
vAe  field  of  education  knowledge  of  both  the  theory  and  tlie  practice  of  change  is  v/eak. 
We  know  that  present  day  inservice  teacher  education  programs  produce  little  change 
which  aWects  the  qualicy  of  instruction.  We  know  that  one  of  the  reasons  for  this  is  that 
programs  are  not   evaluated.     And  we  know  that  programs  without  precisely^stated 
objectivas  are  next  to  inipossible  to  evaluate.   In  fact*  evaluations  of  programs  withouc 
performance  objectives  or  criteria  are  largely  subjective  exercises  in  futility. 

We  know  much  more  atxiut  change  and  the  change  process  than  most  educators  are 
willing  to  admit,  It  almost  appears  that  educators  are  reluctant  lo  use  the  tools  avail- 
able to  them  for  engaging  in  planned  change. 

We  know  that  the  variables  affecting  change  involve  diverse  elements  such  as  philos- 
ophy, people^  programs^  performance,  places*  practices,  projections  and  planning,  to 
name  a  few*  We  know  that  the  process  of  change  is  complex.  We  know  chat  it  requires 
knowledge  and  skill  of  a  high  order  to  direct  planned  change. 

Wa  know  that  many  of  the  vartribles  concerning  change  relate  to  the  diversity  of  goals 
in  education  and  the  lack  of  a  structure  within  the  educational  establishment  to  plan  and 
manage  change,  including  the  preparation  and  t mining  of  such  specialists  as  those  re- 
quired for  quality  control  —  the  ©valuators. 

We  know  it  will  be  necessary  to  create  special  organizations  to  service  the  change 
;  proctss  including  the  critical  variables  of  evaluation  and  training.  School  systems  at 
.  present  are  not  equipped  to  handle  these  functions  without  outside  assistance, 
;        There  are  many  suggestions  and  recommendations  that  could  be  made  with  respect 
to  changing  inservice  teacher  education,  In  fact,  there  are  lists  ranging  from  4  or  5  items 
to  20  or  more.  Some  variables  are  more  critical  than  others. 

For  instance,  if  a  decision  is  made  by  a  given  political  entity  with  direction  and  con- 
trol over  education  to  change  inservice  teacher  education »  then  action  devoted  to  the  fol- 
lowing variables  has  been  found  to  be  in  order. 

1*  Forniulofidn  of  praeisa^  lang^ferm  develQpment'Ql  plani* 

2'  Devglopnithf  ef  ipeeiQliifi  including  managers,  change  agents  and  eyajuaHen  speeiahiti. 
3,  istablishmenr  of  pragrami  for  the  itgdy  of  the  Qhange  preQeis,  inelydfng  resegreh  and 
evaludMan, 

^  4,  Cammirment  of  funding  logrEes  to  !ong=terrn  ventyrei  is  fhe  erltieai  vsriablii  of  resourees 

dnd  fallpw-yp  eon  some  into  play, 
5t  Structuring  all  phaies  of  the  program  so  there  ii  direct  Invelvefflent  of  teaehefi  in  the  process* 

6,  Pesignlng  all  eFfefti  i©  the  foeui  of  ottentisn  fi  directed  frsm  the  part  to  the  whole,  * 

7,  Creation  of  an  "outiide  force"  lush  ai  Training  Centers  with  the  long-term  task  of  engaging 
the  prpblem  of  improvement  In  the  quality  of  instruction  with  portlcular  attention  to  the 
first  two  yman  of  a  teasher's  Unyre, 

Finally,  a  solution  to  the  reward  structure  in  education  is  a  critical  variable  for 
^personnel  at  all  levels,  This  is  important  because  in  the  last  analysis  it  is  people  who 
JJChmge  programs.  The  question  is,  "Why  should  they?**  (DeVorej  p.  61) 
^?  These  and  other  findings  of  research  on  change  and  change  models  focus  attention  on 
;;^fte  crearton  of  a  new  delivery  system  for  teacher  education^  the  teacher  center.  Teacher 
|eenteri  vary  considerably  in  their  missions  and  in  the  designs  and  models  utilized  to 
fcarry  out  their  missions*  The  Technology  Education  Teacher  Center  at  West  Virginia 
University  is  based  on  what  has  been  described  as  the  technoiog>^  model, 
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The  Tachndlogy  Model 

Fundamental  to  the  design  of  C^vnrer  was  the  selection  of  a  niodt'l  froin  which 
structural  and  programnuuic  deciHu^  could  ho  matk,  The  pruriynt  design  wag  baised  on 
a  technology  model  with  theariBuniptiuii  UiiitHijif-rti'aii^urloni  self-asaur  and  unproved 
performance  could  be  attained  by  teaf  herv:  aw  thijir  level  of  competency  was  ruiBed, 
Competence  and  the  ''ability  to  do''  enhnnct^  ^e^f- ri^ailzatlon  and  self-aHsurance,  critical 
elenients  in  a  successful  teaching-learning  fe'r|j:uiOTU 

The  model  as  conceived  w:is  acfion  ort^'nEedi  \a  technologyj  and  niet  the  center 
concept  of  providing  brief,  intensive  opporfi^rff firs  for  training  in  Hpeciflc  and  identifiable 
categories. 

Of  the  two  training  phaseSj  pre^ervicc^  ;inU  inHervlce,  the  center  was  primnrily  con- 
cerned with  the  inservice  phase,  v  onc^L-n^r atii^n  on  inHurvice  probieniH  -vas  based  upon 
the  tenet  that  fhe  way  problenis  arc'  aolve.i  jnd  situations  changed  is  by  "starting  from 
where  you  are," 

A  teacher  center  utilizing  the  rechnulogy  model  concentrates  on  solving  problems 
related  to  improving  instnjction  in  as  ( vonomical  and  efficient  manner  as  possible.  The 
issue  was  one  of  putting  to  work  knowle  ige  and  teclmiques  already  available.  Some  of  the 
basic  premises  were: 

]  .  That  fhe  fa?':!  fo  hs  fdgnHfied  would  be  th^ie  which  reaehers  and  others  exfyeiied  si  needs 
or  which^  si  a  relult  sf  Invol vemenr  in  vryining  programs^  f-eaehers  found  relevant, 

2.  Thof  fdski  weuld  be  those  whieh  eould  be  specified  In  perfarmonce  terms  and  eould  be 
qt't'sined  in  ihoff  periodl  of  time, 

3.  That  fhe  teQcher  center  e^iired  to  provide  lervicei  to  local  or  regional  educational  per-^ 
ionnel  on  centrgetuai  and  Dther  bfliei. 

4.  That  the  lueeess  of  the  center  would  be  measured  in  terms  of  eontinued  yie  on  the  port  of 
iti  clients. 

Program  Deiign 

Analysis  of  individuals  who  have  performed  consistently  at  high  levels  indicated  a 
lengchy  training  process  built  in  small  incremental  segments*  Each  increment  or  segment 
added  to  the  repertoire  of  the  individual  and  Increased  his  competence  level,  A  high  level 
of  performance  is  reached  in  a  step-by- step  procedure  and  attained  when  the  total,  con- 
sisting of  all  the  partSj  is  put  together  into  a  meaningful  whole*  Unfortunately  for  many 
teachers  some  of  the  parts  are  missingj  and  a  vision  of  the  whole  is  never  attained. 

Many  solutions  have  been  proposed  to  correct  these  voids,  However,  most  methoda 
and  procedures  are  so  complex  that  highly  trained  experts  are  required  for  their  applica- 
tion, thus  making  the  solution  low  In  efficiency  and  high  in  cost.  In  addition,  the  goal  of 
disseminating  training  procedures  to  the  local  school  level  is  obviated.  The  technology 
model  is  based  on  the  assumptiin  that  the  function  of  the  teacher  center  is  to  find  the 
means  to  teach  all  who  are  capablt  how  to  use  and  apply  new  techniques.  Teachers  have 
no  faith  in  techniques  which  can  applied  only  by  experts*  This  means  the  structure 
and  program  of  the  Technology  Hducation  Teacher  Center  must  be  geared  to  actual  opera- 
tional problems  faced  by  the  teacher.^  in  the  field. 

The  concept  of  "starting  from  where  the  teachers  are"  is  basic  if  real  change  is  to 
take  place.  It  is  very  difflcultj  1.  not  imfxjssible,  to  introduce  radically  new  ideas  with- 
out a  lengthy  period  of  preparation.  F'^rograms  geared  to  actual  operations  have  a  greater 
chance  of  success.  They  also  provide  a  much  better  base  for  continual  change  than  do 
either  short  or  long-term  inaervice  programs  begun  on  highly  sophisticated  levels  or 
based  on  foreign,  radical  or  esoteric  ideas, 

The  real  issues,  then,  are  ones  of  structure  and  program*  The  technology  model 
(starting  from  svhere  the  individual  is  and  operating  on  the  principle  that  competence  ii 
attained  in  short,  specific,  incremental  "  iges)  centers  on  tasks  which  are  action  or  doing 
oriented.  Problems  are  analyzed  and  divided  into  small  segments  suitable  for  short, 
highly  defined  training  sessions*  Immediacy  and  application  to  practice  are  the  keys. 
The  model  is  constant  and  on-going,  utilizing  all  resources  and  expertise  on  an  adjhoc 
basis  as  required  by  program  goals  and  individual  needs.  The  task  analysis  approach  is 
used.  Specificity  is  emphasized  and  the  following  assumptions  utilized: 

When  perferwiQnee  expeetotions  con  be  defined  in  precise  behavioral  termi^  lyifems  con  he 
developed  to  prepare  teachers  to  perfami  them. 
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When  vsrldbles  enfef  inf©  parformonce  e^ptefotieni,  a  lerlei  of  dlognoific  qyeitieni  can  be 
deigned  to  aid  In  fhe  definlfisn  of  the  pmbl^m.  The  medel  suggesti  fhaf  tmineri  can  be  pre- 
pared fo  sde  diqgnostie  ^eifioni  ond  to  apply  appropriate  soiutfoni  or  lelect  appropriate 
learning  lylttms  for  tesehers* 

When  s  reward  ar  payoff  h  within  light,  behavioral  and  attitudinsl  change!  are  not  only  prob- 
able but  feaionably  qertoin^ 
.     When  teachers  see  speeine  eonnectisni  between  training  programs,  resultant  proficiency  on 
the  lob  snd  the  Uvel  of  stotul,  responsibility  or  inQOme  for  vvbiah  the  training  Is  to  prepare 
ihefn^  ettltydes  towafd  training  will  be  more  positive. 

Involvement  with  the  technoloiry  model  has  indicnrod  ncveral  other  characteristics 
which  shQUid  be  noted.  The  focus  is  on  the  individuaU  Each  individual  becomes  involved 
dlracay  in  the  identification  and  development  of  his  own  program  of  Improvement.  The 
attempt  is  to  develop  awareness  of  potential  and  the  skills  and  competencies  required  to 
attain  a  given  competency  level.  The  technology  model  concentrates  on  "what  is  to  be. 

it  is  action-oriented.  It  is  designed  to  improve  the  teaching-learning  environment,  in- 
cluding the  modes  of  thinking,  doing*  acting  and  performing  related  to  that  environment. 
The  preient  program  was  desired  and  developed  first  as  a  pilot  program  utilizing 
limited  reiources.  The  goal  was  to  develop  a  delivery  system  which  could  meet  the  en- 
ferla  of  lesi  costs,  more  options.    It  was  designed  to  determine  answers  wuh  respect 

'  to  die  crirteal  questions  of  (1)  program  and  (2)  structure  prior  to  committing  extensive 
reiources  to  limited  experience,  know-how  and  professional  competency. 

The  problem  was  to  design  and  develop  a  structure  and  program  for  a  technology 
education  teacher  center  which  could  reach  critical  mass,  one  that  could  provide  bus- 
taln^  leadership  and  training  for  teachers  in  the  technologies  in  the  State  of  West  Vir- 
ginia and  tiie  Appalachia  Region,  There  was,  of  course,  a  present  on-going  day-by-day 
educational  program  in  operation  in  West  Virginia,  a  program  with  considerable  tradition 
and  much  momentum.  The  objective  was  not  to  build  a  totally  new  structure  or  program. 

-  The  obleetive  was  to  work  with  what  was,  to  start  from  where  sve  were.  The  questions 
ihtn  became  "What  is?"  and  *'How  can  critical  mass  be  attained  which  will  alter  or 
dsange  inadequate    and  in  many  insionces  nonexistent  teaching-leammg  processes  m 

0?e  ?olchfsion  reached  during  the  early  design  stages  of  the  program  was  that  the 
answers  would  rest  with  the  inservice  teaching  population.  It  was  assumed  that  if  real 
change  was  to  be  made  In  the  teaching-learning  process,  then  the  classroom  teacher, 
tte  ^dividual  responsible  for  program  operation  at  the  local  level,  must  receive  help* 
T^e  functions  of  the  Technology  Education  Teacher  Center  became  evident  as  soon  as 
ihii  aasumprion  was  stated. 

The  present  center  was  designed  to  serve  the  function  ot  providing  the  state  and  re- 
gion with  a  means  for  developing  personnel  qualified  and  capable  of  meetmg  the  educa- 
lonal  problems  of  a  changing  technological  society.  This  required  that  procedures  be 
designed  to  increase  the  knowledge  and  competency  of  educational  personnel  in: 

1.  Fsets,  concepts,  principles  and  proeeises  of  the  discipline  ef  ehnology, 

2   Instructienaj  strdteglii  eorripQtlble  with  the  discipline  of  technology. 

a!  Disgnpstlc  skills  coniistent  with  :he  problemi  and  issues  of  tiehnology  edgaation. 

4.  Cyrrieulum  design  for  the  stud,  ^f  teehnsl^y, 

5.  Instructional  design  including  precislori  teaching-leorning  units. 

6.  Instrgetional  resources  for  the  study  of  technslogy. 

Other  characteristics  of  the  technology  model,  critical  to  the  implementation  and 
^  succeii  of  inservice  education  programs  .for  teachers  in  the  technologies,  are  derived 
"  torn  the  proce^es  of  technology,  in  this  context  process  means  modes  of  chi^iking,  do- 
I:  tag  and  ^rforming.  The  technology  model  Is  primarily  task-oriented  and  pijWem.  .  , 
S  entered  It  is/  tiierefore,  process-oriented,  focused  on  the  future,  adaptable  and  flexi- 
Pb^  The  emphasis  is  on  problem  solving  and  the  methods  of  attacking  problems  us^ng 
Pifflowledge  analysis,  synthesis,  application  to  practice,  evaluation  and  r^esipi,  rather 
^^p&em  doling  which  places  emphasis  on  studying  a  body  of  knowledge  for  its  own 
f  aake  or  dealing  with  problems  already  solved.  Operated  at  its  maximum  potential,  the 
fe-tectaiorofy  model  provides  programs  with  a  basis  for  projection  and  analof .  as  well  as 
p'=a  basis  for  assessment  which  urill^es  two  criteria,  namely,  economy  and  emciency. 


The  technology  model  can  be  descnbed  best  perhaps  as  a  task  analysis,  performance 
based  modeU  ImpliGd  Is  a  hierarchy  of  goals  and  attainments  which  require  different 
atructural,  programmatic  and  operational  modes.  The  Technology  Education  Teacher 
Center  at  West  Virginia  University  was  designed  not  only  as  an  on-going  operational  pro- 
gram but  aiio  as  an  on^going  research  effort  to  determine  which  structiiresi  programs 
or  operational  modes  are  most  valid  for  the  improvement  of  education  in  the  technologies 
at  all  levels, 

Purposa  and  Function 

The  Technology  Education  Teacher  C'entor  han  been  conceniet!  primarily  with  people 
and  their  needs  and  competencies^  as  reachern.  Ilie  purpose,  function  and  scope  of  the 
programs  of  the  centerhavechangedandadaptcJas  the  needs,  problems  and  compet^nciea 
of  the  clients  have  been  altered  by  the  program  as  well  as  by  their  continuing  professional 
involvement  in  day-to-day  teaching  acrivities,  Purpones  and  functions  are  thus  altered 
by  changee  In  the  educational  environment  in  which  the  center  operates,  The  criteria  for 
success  of  the  center  and  ihe  criteria  for  continued  operation  have  been  w^hether  the  pro- 
gram of  the  center  demonstrated  to  its  constituency  that  its  services  Liet  Identifiable 
and  agreed  upon  needs.  The  business  of  the  center  was  not  to  stay  in  business.  Its  busi- 
ness has  been  to  help  provide  answers  and  meet  the  needs  of  teachers  in  the  technologies 
in  establishing  contemporai^  and  quality  programs  of  instruction.  The  ultimate  ^oal  has 
been  to  meet  the  t'ducational  needs  of  the  youth  in  West  Virginia  and  Appalachia  in  the 
study  of  technology, 

These  purposes  and  functions  required  that  the  question  of  the  types  of  training  per^ 
sonnei  and  their  qualifications  be  identified.  In  addition,  operational  procedures  had  to  be 
developed  to  train  personnel  for  program  efforts  at  the  local ,  county  and  districi  levels. 
The  latter  goal  required  that  center  personnel  engage  in  efforts  which  had  the  greater 
certainty  of  muitiplying  the  initiai  effort.  Critical  to  success  in  multiplying  the  initial 
efforts  of  teacher  center  personnel  was  direct  involvement  of  inservice  teachers  in  the 
change  process,  not  only  as  It-arners  but  also  as  teachers  of  other  teacherSp 

Another  function,  in  addition  to  tlie  role  of  personnel  development,  identified  the  role 
of  the  center  as  an  '^outside  force/*  The  center  has  had  as  its  mission  not  only  the  Im- 
provement of  instruction  through  the  retraining  of  Individuals  but  also  a  role  as  a  third 
or  neutral  party  in  the  design  and  development  of  ne^v  educational  programs.  The  center 
functions  not  as  a  part  of  the  local,  county  or  district  organization  but  as  a  consultant 
with  influence  on  positive  change  through  legal  agreement  as  well  as  professional  expert 
tise.  Thus,  the  nature  of  relationships  and  responsibilities  are  different  from  those  of 
typical  inservice  operations,  lliose  working  for  the  center  can  initiate  ideas,  programs 
and  procedures  which  those  inside  the  system  cannot  or  would  not.  The  professional  and 
interpersonal  relationships  are  different,  The  center  then  becomes  a  new  varlablei  a 
positive  variable  In  the  change  process.  The  center  as  an  outside  force  serves  as  a 
catalyst  for  change. 

The  center  attempts  to  function,  as  much  as  possible.  In  a  neutral  role.  This  means 
the  center  delimits  its  formal  attachment  to  specific  university  or  state  education  depart- 
ment structures,  other  than  to  draw  upon  available  resources.  In  a  sense  the  center 
exists  as  an  autonomous  entity,  iTierefore,  those  observing  tlie  opera ti^n  of  the  center 
recognize  that  tlie  designs  structure  and  programs,  together  with  the  neutrality  factor, 
are  essential  if  the  center  is  to  fulfill  its  role. 

In  addition,  it  is  important  to  remember  that  the  center  was  dcs^'gned  to  draw  to- 
gether and  organize  resources  required  to  solve  problems  rather  than  to  expend  energiee 
in  identifying  problems  capable  of  being  solved  by  existing  resources  and  programs.  The 
mode  of  operation  tiius  becomes  ad  hoc  and  open  rather  than  static  and  closed^ 

PROGRAM  OBJECTIVES 

The  program  plan  for  the  Technology  Education  Teacher  Center  requires  the  develops 
ment  of  specific  objectives  for  specific  and  identified  functional  categories  related  to  the 
center's  operation.  The  ubjectives  provide  direction  for  the  center's  operation  as  well 
as  a  substantive  base  for  assessment  of  the  work  of  the  center.  An  indication  of  some 
of  the  objectives,  by  category,  follow.  By  design,  all  objectives  are  stated  in  behavioral 
and  performance  termr?. 
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PplmQfy  Objietivii 

A.  OrQanlxatieflQl^Operationali  ,      .  . 

'  1    Prevtde  dlfeet/tangibk  end  ipecine  j#adership  for  rhe  people  of  fbm  itotu  and  rtgien  in 

mteHng  the  needs  sfedyOQtlen  in  fhe  ttehnebgles     yll  liVf  Is  through  rht  mQsr  econdnncQl 
shd  effieitnt  means  by  serving  oi  Q  rtie«ah,  res^rd©  and  penonntl  rrommg  eenfer. 

2  Study  develop-  evaluate  and  inlrlqte  Getiviries  which  have  tha  greottr  cerromry  of  muir.ply- 
'  Ing  Ifiiriai  effortl  (n  Inc^reaslng  the  quallry,  scope  and  effeoriv^ness  of  teqeher  tdgcafion  pro- 

gmmi  in  the  technologies  In  the  state  and  the  AppalocMan  Region. 

3  Prt^vlde  the  state  and  region  with  an  enrerprlie  dedicoted  to  aiding  and  gss.sr.ng  reor^hers  in 
the  te^neleeies  wh©  are  engaged  In  efforts  to  meer  the  needs  of  youth  and  adults  thro^jgh 
educstion  in  the  teehnolagiei,  ,^ 

4.  Pfsvide  the  state  and  region  with  on  enterprise  which  serves  as  an   oufiide  torce  dei,-.c^d 
to  create  favorable  climares  eendueive  to  rriQrivation,  sustained  lysrtmotie  planning  and 
other  efforts  required  to  aid  people  in  rising  above  nenddoptive  educational  pattems  in  the 
technologies.  t  u 

5,  Develop  end  initiate  effective  and  highly  seiectlve  comrT^unicarion  systems  for  the  state  to 
meet  the  probl^s  and  needs  of  edueatlon  in  the  technologies.  Systems  should  wtoinj 
''sensing*  mode  to  detennine  weaknesses  in  the  educatienol  effort  and  a  "scanning  *  m^e 
designed  to  locate  Informatien  ond  resources  pertinent  to  the  solution  of  Idenrified  problems. 

6.  Design,  develop  and  operate  on  exemplary  technological  edgeotion  research  ond  fesource 
facility  adaptable  to  educational  and  rechnologlcal  change  and  capable  of  meeting  the  needs 
of  the  center's  pfograms.  _  .  * 

7,  Study,  develop,  initiate  ond  m^^mluaf^  change  strategies^  suitable  for  improving  education  m 
the  technologlei  In  the  Appalachian  Region. 

ft.  InstryGtlonQl-iducationalt  ^  -  » 

1  Design,  develop  ond  implerient  procedures  far  monitoring  the  educational  process  in  the  tech- 
nologies at  oil  levels  of  education,  both  foiTnol  and  infofTnal,  for  the  purpose  of  identifying 
present  ond  projected  human  resource  needs. 

2  Design  develop,  initiate  and  evaluate  short-term  training  and  retraining  programs  in  the 
techhologles  for  teachers  in  the  field  at  all  levels  of  education,  both  fomiQi  and  Inforriiaj,  for 
the  purpose  of  providing  the  state  and  region  with  perionnel  qualified  and  capable  of  meeting 
the  educational  problems  of  a  changing  technological  society  through  procedgrei  designed  to 
increose  the  competency  of  these  personnel  in  knowledge  and  performonce  m  the  areas  of 
currlcylum  design,  materiols  of  instruction,  technical  contenS,  instnjctional  strategies  and 

leodershlp.  ,  ,        .        i    »  j  -  » 

3.  Identify  and  develop  a  taxonomy  of  teaching  skills  From  which  to  determine  selected  initruc- 
tional  program  offerings  for  Implementation  by  the  center  for  teochers  In  the  technologies, 

4.  Develop  a  matrix  of  potential  instructional  offerings  frsn  which  a  competency  hierarchy 

be  determined  and  programrried  and  contractual  arrangemer^ts  determined. 

C,  Field  and  Community  Services  l    r  n  - 

1.  Design,  develop  and  inltfote  on  inservice  educational  model  which  meets  the  following 

criteria;  .      ,  j    jj  »  *u« 

a.  Motivates  individuals  toward  continuous  learning  and  mointaini,  improves  and  adds  to  the 
canpetencles  of  those  teaching  in  the  technologies  ot  various  i^vels  of  education. 

b.  Is  fiexible  and  adaptable  to  educational  ond  technological  change. 

0   Is  capable  of  serving  the  needs  of  Individuals  or  groups  within  the  local  commgnity,  at 
regional  centers  or  at  the  Technology  Education  Teacher  Center  depending  on  need,  com- 
slestty  of  instruction  ond  resources  required, 
2   Develoeo  Regional  Orgonfiatl^ol  Model  whereby  the  center  serves  OS  a  resource 

"  initiation  and  operotlon  of  programs  for  the  solgtlon  of  localised  ond  immediote  ^ucatianal 
problems  in  the  technologies  as  a  means  of  increasing  the  cost  effectiveness  of  efforts  within 
the  region  thrsggh  correlated  and  cooperative  efforts.  i    j  - 

3.  Provide  technical  and  edgcationai  field  assistance  for  all  levels  of  technological  edgeotion 
iA  the  state  and  region.  -         i     j  i 

4.  iitabllsh,  in  selected  urban  and  rural  areas  of  the  state  ond  region,  eKperimental  and  eJ^emplary 
pHot  pfograms  designed  to  provide  leadership  in  meeting  the  needs  of  education  of  children 
and  youth  in  Q  technological  society-  ^ 

.    ,   5,  Ininote  the  ytlliEotron  of  pilot  program  focilitiei,  an  a  contractual  basis,  for  mservice  tech^ 
I*'         n©losy  ecucotion  programs  within  the  region* 

6^  Coordinate  and  provide  liaise  activities  with  other  argoni^ations  and  enterprises  in  the  state 
gnd  region  concerned  with  technology  ond  human  resource  development, 
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D,  IdycQfion  and  Technoldgy  Rsfoyrceii 

1,  Design,  develop  and  evgluQfe  progrom  modeli,  insfrycf iond!  modeU,  mgrgriGls  of  Insfruction, 
respureg  maf eria 1 1,  fedohing- learning  unifs,  phyileai  facility  designs  and  ofher  loftwore  ma- 
ferlali  retired  for  vKpmflmmtu],  pWoi  and  operating  programs  In  the  technologies  os  part  of 
the  fechniGal,  field  set  vice  and  out-reaeh  functions  of  fhe  oenfer  In  meeting  the  needs  of  the 
stote  and  fhe  feglon. 

2,  Develop,  organise  end  pgbllih  a  master  Technology  Education  Resource  File  Identifying  human, 
physical  and  published  resources,  both  hardware  and  software,  which  are  available  to  meet 
selected  insfiuetional  and  trairiing  needs. 

3,  Identify,  evaluate,  select  and  publish  g  descriptive  listing  of  boilc  readings  and  resources  for 
study  In  the  technologies  ot  seveiul  learning  leveU. 

Stcondary  Objectives 

In  addition  to  the  primary  ohJut^tiveH,  CDncc^rncLl  uiih  vi\t\\ur  H|uvific  aruan  of 
denvor,  the  cmwr'i^  activitioH  are  al^o  clererniinod  by  He^^ond  nr^^v\'  ohicctive^. 

1,  Detemiine  the  specific  nature  of  the  many  tasi^;5  relofgd  to  the  proper  functioning  of  a  Tech- 
nology Education  Teacher  Center  and  establish  a  training  hierarchy,  in  terms  of  personnel  and 
the  eempetencies  required. 

2*  Study,  develop  and  select  reword  structures  which  enhance  the  producfivity  of  training  pro- 
grams for  teachers  in  the  technologies  by  profnoting  Interest  in  self  Impiovement, 

3.  Evaluate  the  many  types  of  performance  categories  required  for  the  proper  funcrlonlng  of 
training  programs  for  teachers  In  the  technologies  Q^d  determine  the  potenrlol  utilisation  of 
scientific  and  engineering  manpower  in  meeting  these  needs, 

4.  Conduct  □  study  of  the  type  and     "  jre  of  sei  vices  desired  and  required  by  teachers  and  in- 
structional pragramf.  Utilize  nondirective  data  gathering  devices  to  determine  contemporary 
needs  as  well  as  eKp^oratory  discussions  of  the  future  to  determine  potential  needs. 

5t  Investigate,  evaluate,  select  and  prepare  guidelines  for  the  operation  of  several  modes  of 
contrQctual  pfogromi. 

6.  Explore,  assess  and  determine  the  potential  of  esrabllshlng  a  multiple  fijnding  consortium  for 
the  diverse  activities  and  needs  of  a  technology  education  teacher  center. 

7,  Design,  develop,  initiate  and  operate  pilot  training  centers  In  the  technologies  in  selected 
schools  in  the  region  for  the  purpose  of  establlihlng  change  models  in  on  actual  setting  and  as 
a  base  for  training  programs  for  teachers  in  the  technologies. 

5.  Establish  and  publish  minimum  standordi  for  facilities  for  technology  educaflen  programs. 
9.  Establish  sperational  procedures  for  satellite  training  centers  and  programs, 

10,  Invest  [gate  the  practicability  and  potential  of  utilising  specifically  designed  mobile  tech- 
nology training  laboratories  for  specialized  areas  of  technology  In  rural  regions. 


PROGRAM  ORGANIZATION 

The  nature  of  the  operation  of  thu  1'cchnology  iklu cation  Icnichfr  Center  roquircs  an 
organizationnl  structure  adaptable  to  variable  and  changing  needs.  It  i^  neither  possible 
to  foresee  all  the  compleKlties  of  a  teacher  center  operation  nor  how  best  to  ultimately 
organize,  control  and  adminiHter  an  on-going  dynain  ic  tt-ache  reenter  operation.  However^ 
there  are  some  constants.  The  constants  arc  not  line  and  ntaff  constants;  they  are  per- 
ceptual constantH,  constantH  that  result  from  the  way  one  perceives  the  function  and  mis- 
sion of  the  Center* 

Orggnizotlonal  Structuri 

The  constants  determine  governance  and  adminiHtrative  siruciures  as  well  as  facili- 
ties and  personneU  Thus,  the  organizationai  ntructure  and  administrative  procedures  of 
the  Technology  Hdu cation  rencher  Center  are  dictated  by  basic  nHHumptions  underlying 
the  technology^  model  and  the  relationship  of  these  a.Hsumptlons  to  the  goals  and  tlie  objec* 
tives  of  the  center,  llie  fact  that  the  cenrer's  mode  of  r^peration  is  problem-oriented, 
task-centered  and  performance-based  determines.  In  large  measure,  thecharacteristlcs 
of  the  progratn  and,  therefore,  fheorganizational  structure  and  administrative  procedures. 

In  the  design  of  the  center,  the  goal  wns  to  move  tosvard  an  organic  inodel  adaptable 
to  specific  prohiems  rather  than  town rd  n  mechanistic  model  sui fable  for  sratus  quo 
operations  only.  I  he  result  wa.^  the  development  of  what  is  knossn  as  an  ad  lioc  contractual 
approach. 
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The  ad  hoc  contractual  plnn  was  ndnptcd       tlu'  prinKiry  ma^,  of  ''P^:f';^^^'" 

traeted  with  existing  inatitutionni  appronchc.M  to  m^orvxcv  tmulaM  cdu.>.uun  in  tin  tLU, 

"°^°ThS;c  nr-  manv  exampleH  of  the  fallun.  ofv.pouB  iu.immmm.^  training  and  edu- 
cation^im,™  Ivelopld  two,  thtve  or  four  ilocadcn  afio.  The- hnnw  pruhl.m  the 

ior  space,  equipment,  material.  ,.nd  'n.t^.ti.na  per.anr,^ 
to  the  escablUhment  of  pern\nncnc  buildmiiH,  .^taff  and  r=  i^^.imh    i  r.^i. 
^rSn^f  become  clnted  quickly  nnd,  in  renlity.  many  tini..  -tand  in  the  way  cf  rrog^ 
res^  utilizing  resources  rather  than  Holvin^  problt^niH,  .      i  enr» 

T?rES '"nf'J^tion  .onai«t.  of  planning,  „r,anl^n«  .nd  controlling  human  and 
material  «sourccH  in  the  execution  of  aproa-amof  n.-tiun  demgned  to  attain  given  objec 
S^f  VSe^^d  interaction  of  the.e  fun.tionH  i.  essential  for  the  -"-"f^  °f  PI^: 
^^in^  obiectivc^  such  as  the  primnrv  and  aecondary  objectives  listed  previously. 

ment  of  reward  structure      ^"i:"^',;^^^^^,  "  t^>^ry%a  ^m.  together  with 

These  techniques  fix  rt'sponr-inilitit ana  tn.-u-nt  ui^  t-.. 
and  efficient  manner, 

Th©  Training  Funetion  urin^  nf  cPnK>r  ^taff  a^  well      the  prim^ 

Sg^rs   Seal  speciali.t.,'field  in.tnictorH  and  field  a.sociatOH  who  are  cla..iooni 
'elected  to  serve  as  field  trainers  on  an  ad  hoc  contrnctual  ba.i.  ....^^ 
The  draining  function  in  cnrried  out  by  resident  staff  whenever  poHsible.  Otl.crsM.o 
contractual  arrnngenientfi  are  made  with  qualified  perBonnel, 

™s'So,rcCS*'i^.  of  two  component..  One  component  involve«  the  legal  arrange^ 
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curriculum  deslgni,  Instrucrtonal  designs  and  training  systems.  Schools  involved  in  mlot 
-     iffjr^  °P««'0"«J  technology  education  pilo?  programs  and  tS  ^  centerS 

TTie  contractual  function  thus  aervea  a  number  of  easantial  purpoaes  including" 

1.  yUibilify  of  the  center's  efforts  in  troininB,  c.irriculurn  development  and  other  serylees  by 
edueario,  perlonne  and  orheri  through  direct  Involvement  and  eontrtbution  to  the  ceriter's 
program  ana  Qveroll  mission, 

2.  Development  of  o  cadre  of  teoeheri  05  potential  field  troiners  for  the  center 

4   ^!ah  °r^";  ^"P"^'^""      P»'«"'i»l  '"""=Seri  of  the  center's  field  operations. 

t'  ^m^^  f  th      !         «hjch  to  develop  a  hierorch,  of  trainers  with  vorlo.,  skill  levels, 

5,  Improvement  of  the  nature  of  the  educational  iysfem  within  which  the  pilot  proBromi  operote 

6.  Prov,s,«,  of  a  teit.ng  ground,  ot  the  operotianal  md  initructionol  level,  for  continued  devel- 
opment of  center  progromi,  structurei  and  procedures.  '    '        '  ' 

There  are  severttl  types  of  contractual  programs  in  operation. 

1.  (mervice  proflrams  of  various  lengths  which  provide  a  series  of  troining  programs  to  selected 
gr«.ps  of  teachers  on  selected  topics.  These  ore  conducted  by  resident  TtoTf  of  the  center 
and  are  usually  one  year  in  length. 

2.  Consultont  programs  which  provide  weekly  inservlee  progroms  for  two  to  five  teoehers  for 
the  purpose  of  developing  end  Implementing  new  curriculum  designs  and  instructional  pro- 
cedures.  These  ore  conducted  by  consultants  employed  for  o  specific  school  on4  are  u^ally 
three  years  in  length,  u,    u,b  uauuny 

3.  Teaching  programs  -^hich  provide  curriculum  developnent  and  implementation  at  o  given 
design,  develop  and  teach  the  new  curriculum  in  the  eontroct  school 

celTtei' sLJr'ft  ""^.'^f  ^i^'P^-  Uwally  one-session  programs  conducted  by  the 

center  staff  after  school  hours,  in  the  evening  or  on  week-ends 

^T'm-      ''^°^Y"f'^°°^  districts  in  areas  such  as  (a)  curriculum  design,  (b)  preparation 
of  funding  proposals,  (c)  course  revision,  (d)  physical  facility  design,  (e)  curriculum  e^oluatFan 
and  (f)  insfrycfional  reiCJuree  planning, 

Rsiiofeh  Function 

(a)  cSriJuluml^J^"Jhf  °'  "nter  involves  a  wide  array  of  endeavors  including^ 
(a  Curncu  urn  design   (b)  inscructional  design,  (c)  training  techniques  and  procedures 

Sgod,e«!'""''  ^''^'«='^"'-"'  de^«'°P'""".(')  status  Btudlos  and  (J)  projective  TtSdlVs, 
The  center  is  also  involved  in  the  continual  study  of  technology  and  technoloaical 

fn  1™ J"  "h"     """'"'t'"  *  development  of  present  aid  future  endeavor^ 

In  Improving  education  m  the  technologies  in  the  state  and  regior .  -naeavora 

Reiauree  Functlsn 

Tills  function  is  served  primarily  through  the  Technology  Education  Research  and 
Resource  Center  of  the  Technology  Education  Program  which  |rovides  St  «id  physlSl 
5ff fl^fdU""-,"'''"*  ""-T""  toruseby center  personnel  and  teache^^froS 

Uio  field  who  are  engaged  m  pilot  or  field  programs  of  the  center,  included  are  primary 

S  svsfem",  study  of  transportation  systems.  communlcIT 

JSnoS'Sd^lJSr'""""  "  reference  materials  for  the  study  Of 

whi.T'JLf!.!,!""'"'  ""f  Resource  Center  provides  services  such  as  information  packets 
which  mclude  materials  on  various  new  technical  materlala  and  devices,  portable  displays 
for  use  in  field  programs,  technology  bookshelves  for  specific  technologios  and  metrtc 
resource  units,  nictin, 

Evaluotlofi  FuiTCtion 

The_  evaluation  ftincHon  is  composed  of  two  distinct  efforts.  One  is  the  on-golnR 
day-by-day  function  carried  on  by  the  management  phase  of  the  program.  The  other  la 
carefuUy  delineated  evaluation  research  conducted  on  a  contrLt  basis  by  an  m^Sde 
evaluation  team  and  baaed  on  specified  program  goals  and  objectives  ' 
wh.vP'?  former  la  based  primarily  on  the  Program  Evaluation  and  Review  Technique 
™  Med  as  a  management  tool.  The  Program  Evaluation  and  Review  Technique 
(PERT)  arranges  activities  in  a  logical  framework  for  planning  and  controlling  the  opera- 
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tion  and  assures  that  the  overall  program  goals  are  mci  within  Hpt'wMfit^J  buclgt^t^  und  time 
limiti.  Prior  to  the  initiation  of  n  progratn,  all  major  acriviricH  (ph:mos)  arc  PI-HT'ed. 
Major  activities  art*  dosignatt^d  by  levels,  'I'imi?  required  to  completo  activities  and  the 
resources  needed  for  each  are  estimated,  rhe  PKK  r  operation  beeomeri  quite  compiex 
and  is  more  efficient  if  conducted  by  use  of  a  computer.  A  whort  FOHTHAN  "front  end'' 
program  is  used  which  matches  the  data  forniat  to  that  of  the  center's  VliR'V  program. 
Computer  readouts  then  provide  the  staff  with  estimated  conipletion  dateH  for  all  activi- 
rieSp  critical  paths  and  the  slack  times  alongnoncritical  paths.  This  is  done  for  all  levels 
prior  to  the  Implementation  of  field  programs. 

Charts  are  made  for  each  activity  and  correlated  with  higher  level  charts.  These 
charts,  togcdier  with  instructions  for  use,  are  published  in  u  Program' Planning  Guide, 

Estimated  completion  dates,  generated  through  the  coniputer  program,  facilitate  the 
acheduling  of  personnel  and  resources  for  major  program  aLTivities,  Ancillary  or  second- 
ary level  activities  are  scheduled  by  individual  staff  members  svho  are  responsilHe  for 
the  implementation  of  specific  programs. 

The  PER  r  planning  cool  aids  teacher  center  staff  in  reaching  objectives  and  allows  a 
ierieg  of  concurrent  yet  different  tasks  to  be  accompUsheJ  in  a  prescribed  order.  Nlany 
Individuals  and  educational  organizations  arc  involved  in  center  programs.  Planning  by 
the  PERT  process  aids  in  coordinating  efforts  and  in  the  fulfillment  of  the  oven'll  functions 
and  goals  of  the  teacher  center. 

In  addition  to  PERT,  GANTI^  and  PPDSj  other  techniques  are  used  in  an  on-going 
management  and  evaluation  process, 

Staffing  th©  Gtntir 

The  success  of  teacher  centers  will,  in  final  analysis^  be  determined  by  one  factor, 
perionnaL  This  is  a  critical  variable  and  raises  the  issue  of  the  characteristics  required 
of  etaff  for  teacher  centers.  Evidence  indic&tcs  there  are  at  least  tvo  broad  cacegories 
of  characteristics.  One  can  be  titled  "competencies/'  and  the  other  can  be  called  '*per- 
ipective,''  Both  are  necessary  components.  The  former,  competencies,  involves  skills 
and  knowledge.  The  latter,  perspective,  involves  attitudes,  values  and  conceptualisation. 

Past  experience  indicates  that  staff  for  a  teacher  center  involved  in  pilot  programs 
and  inaervice  education  must  have  a  far  broader  range  and  depth  of  skill  and  expertise 
than  those  who  have  been  involved  in  typical  inservice  teacher  education  programs  in  the 

The  operation  of  a  teacher  center  for  teachers  in  the  technologies  is  complex.-  The 
primary  mission  is  training.  The  primary  organizational  plan  utilizes  a  technolog)^  model. 
These  two  factors  relate  to  the  second  category  of  characteristics  required  by  teacher 
center  staff  —  namely,  attitudes,  values  and  conceptualization.  Unless  the  commitment 
of  the  staff  to  the  training  function  is  eKplicit  and  firm,  the  center  cannot  be  successful. 
The  function  of  the  teacher  center  is  not  to  duplicate  the  research  and  instruction  of  pre= 
sarvice  teacher  education  programs.  The  function  of  a  teacher  center  is  training. 

In  addition,  unless  the  staff  coii.prehends  and  understands  the  technology  model  and 
utilizes  precisely  planned  and  eKecuted  training  programs  based  on  explicitly  stated  ob- 
jectives, the  teacher  center  program  will  not  be  any  more  successful  than  typical  in- 
service 'programs.  How  the  staff  conceives  the  center  and  its  mission  and  their  role  as 
a  part  of  the  mission  will  determine  to  a  considerable  degree  the  success  of  the  center. 
The  other  variable  is  the  requirement  that  the  center  staff  be  skilled,  that  they  have  the 
basic  competencies  necessary  to  function  in  a  highly  complex  environment, 

Staff  iralning  is  an  essential  ingredient  to  the  continued  succc:^s  of  a  teacher  center. 
The  entire  operation  requires  the  establishment  of  well  defined  gn/ds,  detailed  planning 
and  skillful  implementation.  Each  phase  requires  highly  trained  individuals.  This  im- 
plies that  personnel  functioning  as  staff  of  the  center  are  involved  in  continual  training. 
One  of  the  myths  of  the  educational  profession  in  die  past  has  been  that  credentialed  in- 
dividuals were  qualified  individuals.  Experience  with  the  operation  of  a  technology  edu- 
cation teacher  center  has  proven  this  assumption  false,  llierefore,  not  oniy  must  the 
eenter  be  structured  to  meet  the  needs  of  its' clients,  it  must  also  be  structured  to  provide 
on-going  training  programs  for  center  personnel  and  others  associated  with  the  program. 
Without  this  component,  evidence  indicates  that  the  effort  will  not  be  successful, 

Facifltlei  .  .  , 

The  need  for  physical  facilities  varies  with  the  on-going  programs  of  the  teacher 
center,    Hiere  are,  however,  two  types  of  facilities  as  well  as  several  constants  which 
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provide  a  base  tor  determining  mlniiiijl  faciliticH.  The  two  categories  of  facilities  are 
field  (on-site)  facilities  and  center  facilirieH. 

Field  facilities  are  those  fnciliHes  which  the  center  utilizes  on  a  contractual  loan  or 
leaee  basis,  either  far  nhort  terms  or  long  terms,  depending  on  the  t>^e  of  program  in 
which  the  center  is  involved.  Ordinarily  the  center  utilises  cUiHsioomH  or  laboratories 
although  private,  public  school  or  community  resourccH  are  also  potencial  sources  of 
facilitiei  and  have  been  utilized. 

Center  facilities  are  those  facilities  the  center  utilizes  on  a  permanent  base  for 
day-to-day  operations.  Based  on  experience,  minimum  facilities  for  a  technology  educa- 
tion teacher  center  should  consist  of: 

1.  ManQj^menf  FuneHon  FacillHes, 

OffiQe  for  Cenfer  CoordinafQr, 
b.  Plonning  faQilifiei* 

d*  Secref-QrlQl  and  elericQl  focMirieii 

e»  Cemmunieaf i on  focijificjs  including  dupliegtign  facilit'igs^ 

2.  Training  FQeillHei. 

d,  Insfryefienal  faellifies  for  Ifaff  fralning  and  residenr  imgrvice  rraining  prOgrgrni. 
Mabilg  laboraferiei  to  provide  far  Ipecigjized  fieid  training  needi. 

3.  Research  and  Reiourct  Fgcllirlps, 
Q.  Tgehnica!  laboratories. 

(1)  Developmenf  of  insfrueHonal  marerlal^  and  devices. 

(2)  Teifing  ef  profofype  insfrycHanal  devices. 

(3)  Testing  of  Insfrucf ional  sfraregles  wifh  ehildren. 

(4)  Develgprnenf  ef  Igbergfgfy  designs  and  arrgngf mentl  for  prrsgfami  sf  InstrucHpn* 
(I)  Teaching  ef  feehnicot  skills  fer  inserviGe  programi, 

(6)  Teaching  of  fechnicdl  inferrnflfiQn  fsr  iniervics  programi. 
fa.  Resource  Center. 

(1)  Curricylum  develepment  materiali. 

(a)  Basic  reference  matefiali* 

(b)  Technical  publications*  ' 

(c)  Curricylym  guides, 

(2)  Publicaffsns-^ftchnicaL 
(o)  PfodycHen  Syifems. 

(b)  TranspOrfatian  Sysfems, 

(c)  Communicgtisn  Syitemi* 

(d)  Energy, 

(e)  Materials. 

(f)  Periodicals. 

(3)  Publicafieni-^isclal/cy  hural.  i 

(a)  Hisfarical  Sfudies* 

(b)  Technology  and  Saeiefy, 

(c)  Technalogy  Assei^ent. 

(d)  Technology  Fsreeaiting. 

(e)  Technology  and  the  Future* 

(f)  Perledieals. 

(4)  PybliCQfions^pfsfessianal. 

(a)  Curriculum  Development 

(b)  insJrucHonal  Deiign. 

(c)  Hiitgry  sf  EducoHon. 

(d)  Edueofion  Research^ 

(e)  Saeiology  ©f  Education, 

(f)  Philosophy  of  Education, 

(g)  P#ri©dieals* 

(5)  Initructional  Materials  and  Dgyiees, 

(a)  Films. 

(b)  Transpareneieis 

(c)  Slides, 

(d)  Film  strips. 

(e)  initrucfionol  kits* 
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(f)  Gomel, 

(g)  limuisHo^i, 

(h)  VideotqpQ  cqiftftoi, 

(i)  Audiafop«i, 
(j)  Charts. 

(I)  PreeUlan  fedehing^IeQrning  ynSfi. 

(m)  VeftieQl  files, 

(n)  Other, 

C^pjt^r  tirmlnal. 

(q)  pert  pragrsms. 

(b)  Wylbur  prograr^i* 

(e)  Literstgre  leareh,  ERIC,  efc, 

(d)  Rssesrch  dqfQ, 

(t)  StottitUal  andlysii« 

PROGRAM  DFeRATIQN 

The  objectlvfi  of  the  center,  together  with  the  organizational  design  developed  to  at- 
tain the  objf  crtvei,  determine  the  operational  style  of  the  center.  Operationally  the  Tech- 
nology/ Education  Teacher  Center  can  be  best  described  as  a  complex  multifaceted  pro- 
gram witti  numerous  major  endeavors,  including: 

K  Rtglona)  inservlee  tescher  educoflon  progrsmi. 

2.  Field  Qisoclate  training  pr^rofni* 

3*  CantrQctyal  prteisi«3n  feQching-ItQrning  unif  devilspmenf  programi, 
4#  ixperimtntsl  elementary  ichosi  technelogy  progrsmi, 

J.  Coeperstively  fomulafed  caitrgetual  progrQmi  far  the  deyelBpmant  of  new  cgrricylgrns 

end  instfuetlooQl  progrdms  for  school  lystemi, 
6e  Speclsl  workshops  ooi 

q*  MetfleqflQfi* 

b«  Elementary  schoal  te^hnslogy, 

€.  Unified  arts* 

d»  Transpsftaflon  fechnology. 

m,  Cqmrtiynl^qtlan  technology, 

ff  ProdueHon  fe^hnotogy. 

g,  AerospQce  edueatlon, 
7g  Admin  lit  ratprs'  inforrnqHon  Meetings  on  TecHholegy  iducotion* 
8,  Technology  Edueotion  Researeh  and  Resource  Cenftr  Development, 

AH -  tiie  programe  conducted  by  the  teacher  center  have  been  initiated  and  conducted 
cooperarively  with  the  state  department  of  education  through  the  program  specialist  for 
Indui trial  arta  who  serves  as  a  liaison  between  county  school  system s  and  the  teacher 
center. 

The  oparatlonal  mode  of  the  center  Is  also  influenced  by  research  findings  on  change 
and  flie  change  process.  For  instance^  there  are  several  conditions  affecting  educational 
change  which  dictate  the  operational  procedures  and  structure  of  the  center.  It  has  been 
found  ttiat  fte  change  process  is  enhanced  when  the  following  variables  are  operating: 

1,  pQrticipQnts  are  involved  direcHy  in  fhe  ghange  procesi, 

2*  pQrtieipQnts  receive  immediate  feedback  of  the  coniequences  of  their  behavfor. 

3.  Activities  are  perceived  by  the  pqrticiponti  to  be  rejevont  to  their  needi, 

4.  Leomlhg  actiyitlei  art  obvioully  care^illy  designed  and  diregted  to  the  attoinment  of 
eitablished  purposeit 

5.  Learning  activities  are  reinforced  by  application  to  proetice  in  actual  field  lettlngs  of 
new  extent  and  instryctlonal  strategies  oi  part  of  the  change  process  together  with  direst 
support  from  center  personnel  during  the  oppl! cotton  effort, 

Otijer  findings  related  to  the  change  process  which  affect  the  operational  mode  and 
smicture  of  the  center  concern  educational  personnel  other  than  teachers.  Analysis  of 
research  findings  and  experience  widi  pilot  programs  in  actual  practice  indicate  that  the 
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involvemait  of  chief  school  adminiscrnrors,  curriculuin  HpccinliHtH  and  principal  in  im- 
perative if  orgnnized  change  i«  to  occur. 

Operationnlly,  chc^n,  it  1?^  eHHOntial  tluir  chc  plnns,  pmcw\lurt?H  nnd  iictlviric^H  of  the? 
center  involve  thcsv  CLluw'ntnrs  in  Hit-  change  mu.k-K  For  cxampits  experience  in  the 
operation  of  the  center  iuiH  inLlicateU  char  the  fnlUnving  factors  arc  criticai; 

1,  Anslysii  of  fhg  rslg  of  QtJmlnlsrmtors^  includjng  supgrinf endenh,  iupervisors,  currieufum 
direcJors  and  principgli  \%  required  io  deterrntne  fhe  leve!  of  Invofvemenf  of  egch  in  defer^ 
mining  direction  for  change  in  the  loeal  syifem. 

2,  DeferminaHen  of  inducemenfi  which  creafg  g  personal  cwnmltmenf  for  planned  change  on 
tht  parf  of  qdminjsfrafion  Ii  crlHca!. 

3,  The  sharing  sf  fhe  respaniibilify  for  change  by  nil  admlnlifraforl  Is  necessary  if  change  Is 
io  becQfne  g  continuous  prgceii, 

4*  The  comrriitment  of  odminisfTators  li  criflcal  if  teachers  implementing  change  are  to  receive 
the  sypport  neeeliary  to  Oilyre  lyecyss  of  the  planned  change^ 

In  ttcldicion  to  tht^nc  factors  iH'ing  L'HHentlal  in  initiatinp  plannt-J  change,  adequate 
patterns  of  communication  have  Dvun  fuund  to  be  neceHriarv  to  guarnntce  a  continued 
functioning  of  the  cliange  procosH. 

Operationally,  the  program  ^^pecialist  from  the  ^tate  education  deportmenf  has  been 
instrumental  in  establishing  initial  communication  links  hetwcH^n  the  rencher  center  and 
local  education  agencies  and  individual  clans  room  teacliers.  Developing  and  mnintaining 
comnaunlcation  with  the  field,  once  contiMcoial  arrangements  have  been  completed,  is  the 
function  of  the  teacher  center  coordinator,  louring  the  operational  phnse  of  each  pVoject, 
all  standard  communication  techniques  are  utilized  including  letters^  reports,  telcnlione 
reports,  newsletter  and  field  tneetings. 

In  addition,  the  general  mcxic  of  operation  includes  weekly  planning  and  debriefing 
meetings  by  the  center  staff  where  each  project  is  discussed  ancl  actions  initiated, 

Operatlenal  Financing 

^^_^^^^"^^^sy  nducatfon  Teacher  C'enter  has  been  supported  from  four  sources 
since  l^/O,  The  primary  source  has  been  the  United  States  office  of  hidu cation.  Other 
support,  in  decreasing  amounts,  bas  been  from  contracts  with:  (1)  i  .ocal  school  systems, 
(2)  the  university,  primarily  in  tiie  form  of  physicnl  facilities  and  part  time  personnel 
and  (3)  the  state  department  of  education,  both  monetarily  and  through  support  personnel. 

At  the  conclusion  of  the  fourth  year  of  operation,  the  center  reached  the  point  in  its 
development  where  the  possibility  of  a  self-sustaining  operationj  one  without  direct 
grants,  was  possible.  At  no  time  during  the  development  of  the  center  have  direct  yearly 
grants  exceeded  45,000  dollars.  The  range  has  been  from  18,000  to  45,000  dollars.  The 
past  two  years  of  operation  have  provided  evidence  tliat  the  contractual  mode  of  financial 
support  will  provide  the  center  with  the  means  of  attnining  self-sufficiency. 

Opergtlonol  Staffing 

The  teacher  center  has  been  staffed,  with  the  exception  of  tlie  last  two  years,  by  part- 
time  personnel.  In  1973  the  University  created  a  full-time  position,  called  the  coordinator 
of  field  service  programs,  for  the  Technology  liducation  I'rogram.  The  teacher  center  is 
the  field  ser%'ice  operation  of  the  Technology  l-ducation  Program. 

Ali  other  staff  positions,  with  the  exception  of  a  full-time  clerical  pn^itioni  have  been 
part-time  positions  held  by  doctoral  srudenrs  in  the  Technology  Education  i'rogram.  This 
arrangement  has  not  been  entirely  satisfactory,  primarily  because  of  the  Umitcd  time 
part-time  staff  have  for  field  work,  a  major  element  in  the  technology  education  teacher 
center  modeU  Therefore,  future  plans  call  for  the  establishment  of  at  least  two  full-time 
technology  education  extension  positions, 

ASSESSMENT  OF  THE  TEACHER  CENTER  OPERATION 

A  criticai  review  of  the  organization  and  operation  of  the  Technology  nducation 
Teacher  Center  leads  to  the  cone  1  us  ton  that  no  large  scale  success  has  been  attained, 
Sipiificant  numbers  of  teachers  have  not  been  retrained.  Nor  have  large  numbers  of  new 
curriculum,  development  programs  been  initiated  in  public  schools.  What  success  the 
center  has  had  has  been  in  the  development,  implementation  and  testing  of  a  new  delivery 
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ivsttm  for  educational  change  in  the  tt?chnoio^ius  ^  u  dijUvury  .4yHti:*m  wluch  harf  been 
nroven  in  a  series  of  pUo:  pm^vam^,  to  be?  highly  i^ffcctivu  and  for  hcvu ml  Hi^^^ 
reasons  The  prinie  reasnn  for  sueceHri  of  the  pilot  effovtH  svan  due  lo  the  design  of  n 
model  ihich  cnlltjd  attuntion  to  variablurf  such  uh  problem  id(jntincatio.i,  purformance 
objective^;  planning,  task  analvBirt.  imnicdiaiw,  application  to  practice,  evaluation  and 
personal  Involvement,  all  factors  critical  to  the  change  process.  The  focurf  of  the  teacher 
center  operation  on  change  and  the  change  proceH^H,  tcMeUier  with  banin^  die  design  and 
application  of  the  center*^  programs  on  research  on  clumge,  pnjvided  a  set  of  c riteria 
by  which  Uie  centcr^s  programB  could  be  deHigned  and  from  Ahich  hojcchh  could  be  mcnb,^ 

The  entire  process  of  the  inscrsdce  teuclier  education  effort  wa^^,  Uiercforc,  change^ 
oriented  The  criteria  for  succch^  was  svheiher  the  ohjccrivuH  were  reached  and  wuether 
the  planned^for  change  took  place.  I  lieHe  have  ht-cn  found  [e  lu-  critical  tacrurH  if  valid 
imnrnvement  of  the  tcachinii-lcaming  procen^  in  the  tcchnoh.-iCH  to  he  attained.  It 
wag  learned,  far  Instance,  that  the  moHt  effective  condition^  for  dealing  with  change  oe^ 
cu*^red  when  participants  in  inBcrvice  programs-^; 

1,  Were  dlrtefly  tnvelved  in  dialogue,  disqusiien  and  plonning  of  Jheir  progroni  ef  itudy, 

2,  Reeelvgd  Immediafe  fetdbaek  ef  ihe  eonstquenesi  of  rheir  behavisr, 

3,  Perceived  the  geHviHgi  \o  be  relevant  jo  jheir  esncerns. 

4,  Were  aware  thof  leorning  aetlvUies  were  carefully  deiigned  fa  Qeeomplish  dearly  eon- 
ceived  purpesei,  t     _  i  c 

5,  Were  Qv^ore  fhof  fhi  efforts  of  fhe  proeram  fseysed  oHention  reward  tho  uitirriQfe  goal  st 

field  applieafion, 

These  and  other  criteria  are  factors  requiring  consideration  in  the  planning  of  any 
successful  inservlce  program.  .  ^       .        .  ^^i^^^a 

The  Technology  Kducation  Teacher  Center  at  West  Virginia  University  has  designed 
and  tested  a  model  which  has  the  potential  of  providing  and  suHtaining  inservice  education 
for  teachers  in  the  technologies.  TlieorganizaEional  and  operntional  patterns  have  proven 
to  be  effective  in  meeting  the  educational  problems  of  a  changing  teciinological  socie^. 
Durins  tlie  past  five  years  the  center  staff,  utilizing  a  teacher  center  design  based  on  the 
teciifiogy  model  and  research  on  change,  has  been  able  to  accomimsh  the  following: 

U  Metivated  Individyali  foward  eonftnydui  learning  and  ihs  mainfenonce  and  improvement  of 
their  corapetenciis  in  the  teehnologiei,  _ 

2,  Des-igf\ed  q  fleKrbte  Qnd  Qdaptoble  itrueture  egpable  ef  meeting  the  needi  ef  edueationol 
and  teshnelogicQl  qhonge*  l     -  i  i 

3    Devtleptd  a  model  eepgble  of  ierving  the  needi  ef  individuall  Of  greupi  wifhiri  o  local 
qOTimunity,  St  reglonol  eenteri  or  ot  the  yniviriity  center  depending  on  nee^  com  pi  ex  i  ty 
of  instruction  and  relou reel  required,  -nil 

4,  Developed  o  model  for  ihort-temi  trairiing  and  retraining  program,  far  teoeheri  at  all  levels 

in  the  teehnelogies.  . 
5    Peviieped  prec^durel  for  contractuol  arrangementi  with  ichooli  and  county  education  %y^- 
'  terns  in  ftjlfilling  needl  for  curricglum  delign,  initryctionol  design,  inservice  idycation  and 
other  related  efferti,  j  *     i  » 

6,  Served  si  an  outside  force  for  aiding  perionnel  and  schools  in  the  deiign  and  implementa- 
tion of  change, 

7,  Developed  o  model  for  the  idenH fleation,  deiign,  development  and  dehvery  at  tegchmg- 
learning  uniti  far  improving  cloiiro&n  instryction, 

The  teacher  center  is  more  than  an  alternative  to  traditional  InBcrs'ice  programs,  It 
Is  in  fact  a  totally  different  tvpeof  organization  which  has  the  potential  of  fulfiUmg  lonp 
standing  needs  of'  inservice  teachers:  Ah  nuch,  the  teacher  center  concept  mjiy  be  die 
missing  link  in  the  teacher  education  process  ^  namely,  the  traininMunction^  'i^^^ll 
concelAd;  organized  and  operated,  the  teacher  center  has  the  potential  for  bridging  the 
always  p^se^  gap  between  theory  and  research  and  practice.  If  this  ever  present  gap 
can  be  bridged,  ^cn  there  will  be  an  increaBing  probability  that  education  of  young  men 
ITd  women  in  the  technologies  and  other  areaB  of  the  scl^ol  curriculum  ^n  and  be 
Improved.  To  do  so,  however,  will  require  rnore  than  the  singular  effort  evidenced  b> 
this  report     What  will  be  required  is  the  multiplication  of  the  effort  by  those  mtereBted 
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ito  ^ang©,  thosa  cemmlttfed  to  training,  those  committed  to  field  work  and  those  committed 
^/  p.piralng  and  the  objecdve  form  of  mMagement,  If  in^^dduals  with  these  commimWtfl 
development  of  Technology  Education  Teacher  Centers  widi  the  eventual  goal 
^  of  a  networic  of  centers  nationally,  tiien  there  can  be  a  aipificant  improvement  of  educa* 
r  tlon  In  tiia  technolo^es. 

'  The  authors  of  this  report  would  be  pleased  to  hear  from  individuals  interested  in 
;^^teaqber  center  development* 
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Tachnology  as  Content:  Can  Teacher  Education  Cope? 

DDnald  R  Lauda 


TMi  presentation,  as  indicated  by  its  title,  deals  wldi  the  future.  Its  intent  Is  to  seek 
plausible  solutions  for  determining  Instructional  content  and  instructional  strategies  for 
teacher  education  programs.  This  dieme  is  a  critical  one  as  our  society  advances  into 
fte  pQstlnduatrlal  era.  The  title  implies  several  basic  aisumptloni  which  are  crucial  as 
persons  with  various  phUosophles  seek  the  optimum  program  for  teacher  education  In 
industrial  arts. 

These  assumptions  are: 

•  That  the  tenti  technology  Is  capable  of  being  defined, 

m  That  teehnol^j^  hai  permeated  our  sociity  and  h  thertfore  worthy  of  eonilderstian  for  CUf- 
riEulaf  efforti* 

•  Thst  the  industrJal  arts  profession  might  not  be  ob!e  to  withstand  the  eanpleiijtles  of  a  teeh- 
ripldgleai  soalety, 


So  far  m  the  mare  Importing  of  Infarmatlon  Is  oonqarned^  no  uni versify  hai 
hod  any  |ustlf|cation  for  existenoe  since  popylartzatlan  of  printing  In  the 
fifteenth  centu^*  ALFRED  NORTH  WHITiHEAD 


I-'  Slnct  thB  latt  1960'i  Industrial  arts  educators  have  mBde  a  concerted  effort  to  gener- 
progranii  based  upon  itudy  of  technology.  This  movement  has  mat  resletance  in 
'-many  eases.  TOe  debate  has  been  enhanced  by  those  who  feel  that  the  term  cannot  be  de^ 
' -ftiad,  by  dioie  who  choose  to  place  an  adjective  In  front  of  the  term  (e.g.,  industrial 
^  ttehnology)  and  ftosa  who  totally  reject  the  study  of  technology  as  a  diaciplmo  base.  The 
reader  is  encouraged  to  read  the  proceedings  of  the  32nd  AlAA  conference  held  m  Louis= 
E  vllle  m  1970,  In  tiili  volume  (pages  187-221),  no  less  than  13  educators  discuss  the  issues 

win  great  de^ih  ,  ^  u  ^ 

f  .  Our  first  assumption  -  that  technology  can  be  defined^  causes  the  greatest  debate, 
"Counfless  definitions  have  been  offered  by  persons  in  many  different  disciplines.  One 

-  consiitent  ti^read  seems  to  permeate  these,  and  that  is  that  technology  is  a  process. 
Berger's  definition  (p,  191)  probably  summarizes  ihis  concept.  He  says; 

Technology  fs  q  field  of  sysfemiied  anc  accymularid  knowledge,  teehniquai  and  infilltefgal 
tkllls  and  thtlr  pracficQl  applieofion  In  eraoring  ysaful  gosdi  and  serykes  fpr  msnkind,  Thil 

-  body  of  knowlidgi  li  derived  from  a  detailed  ifydy  of  the  nature,  prinalplei,  preetices  ond 

7      "   produets  of  salenee  ond  Industry.  If  is  Interdiseipl  mory  in  nature  and  involves  the  appllcqtlpn 
of  most  of  the  efher  dhsipllnei  in  the  lolutlon  of  technical  probiems. 

V  •  These  definitions,  including  the  one  by  Derger,  reveal  many  other  relevant  consistent 
'  ^  cles.  Among  these  are^ 

f ,        •  Inherent  in  the  concept  Is  human  endegvsr,  that  h  to  lay  that  the  prodgcti  (and  by-products) 
are  created  by  humani, 

•  The  raiuit  of  the  teohnplagiei  is  apparent  in  all  culturei  regardlesi  of  fhelr  age  or  Stage  of 
development. 

m  The  technologies  ore  based  on  the  aceymylotion  of  knowledge  whieh  festers  the  innovative 
pr^eii* 

•  The  rechnoiogiel  have  an  impact  upon  all  disciplines. 

•  The  teohnelogiel  are  a  viable  content  source  far  indyitrial  arts. 

With  these  in  mind  the  author  offers  the  foUowuig  definition  for  the  term  technologyi 

A  process  undertaken  by  humans  in  ail  cylrures  (a  cultural  universal)  which  involves  the  sys- 
tematic oppllcafian  of  organised  knowledge  (synthesis)  and  fangibles  (taals)  for  the  perpetuation 
t  .         of  their  culture  and  laclety;  the  study  of  which  must  include  an  understandmg  sf  technical  in- 
p  fematton,  the  Innovative  process  and  the  csncamltant  sacia-cultural  impacK 

'  The  writer  runs  the  risk  of  merely  offering  another  definition  which  reeks  with 
■  phUosophical  overtures  but  offers  litde  rationale  for  altering  traditional  industrial  arts. 
Therefore  it  is  necessary  to  elaborate  on  the  definition,  with  the  intent  being  to  show  that 
I;  ^e  study  of  technology  (without  a  modifier)  is  viable  and  necessary  if  we  are  to  prepare 
pV  students  tor  their  future, 

ll  INVENTORY  OF  A  CULTURE:  A  MEANS  TO  IDENTIFY  REALITY 

W  Curriculum  theorists  have  consistently  expressed  the  need  to  base  teaching  efforts 
^= ''on  the  realities  of  our  culture*  Today  the  futurists  are  going  one  step  further  and  teUing 
^-  us  that  it  is  the  reality  of  the  future  that  we  must  utilize  as  our  base.  Our  culture  is  a 
social  ^vlronment  which  evolves  from  human  needs  and  competes  with  the  physical 
r' environment  and,  in  some  cases,  other  cultures.  New  practices  arise;  if  they  contribute 
Kt©  ±B  survival  of  the  culture,  they  become  constants  (universals), 

?  AU  cultures  pass  dirough  many  contingencies.  These  interdependencies  and  inter- 
S  actioni  inevitably  lead  to  strain  at  two  levels:  Between  the  old  values  and  new  values 
r>  and  betWeen  different  groups  of  people.  Coping  with  this  rapid  change  faces  eve^^  ^r^, 
fc  ind  it  is  tiie  institutions  svhich  must  give  coping  mechanisma  for  human  survival,  The 
is  educational  system  Is  in  a  key  position  for  assisting  in  that  process.  .  ,  ^  . 
'•"^ In  1976  the  citizens  of  the  United  States  Hve  in  the  most  highly  developed  nation  in 
"fte  world    Opportunities  for  the  utilization  of  the  most  sophisticated  innovations  are  in 


p&^?©<Htdence,  Granted  ^ese  oppprtunlrtei  are  not  provided  to  all  peoplej  but  theie  are  social 
pKi^^ilot  technlGal  Isiues*  Tht  point  being  made  ii  that  the  proceas  we  call  technology  has 
fll'Vidvanced  our  technical  expertiie  to  the  highest  level  evident  on  earth,  Hisroriana  can 
1^:  provide  many  reaions  for  this  face.  However,  what  is  important  Is  diat  our  students  ean- 
IJ"  v;  not  eecape  the  technical  and  social  growtii  of  their  culture.  This  growdi  is  perpetuated 
{    by  many  factors,  such  as: 

i?^: 

;  9  R&D  Fgndlnfli   Fisea!  yrnQr  \977  renarsh  spending  with  federal  Rinds  should  Increase  11 

Ir  .:  percfnt  f©  a  high  of  24,7  bill  I ^  dQilars,  indusfrldl  Reieareh  moggEing  (Jqnes,  p.  54)  indi- 

^i;  cstss  thst  fhe  tofgl  reiearQh  bydgef  in  fhis  eagnfr)f  should  reach  34  billion  ddlldri, 

•  R&D  Technique,  C©rporQti  reitafch  has  toktn  oyer  the  Innovative  proceil  in  fhe  growth  qf 
SGienCt  and  ftehnslpg^p  inhsnqed  by  phenomena!  aiiefs  and  aGCesi  f©  infofmsMpn  systems 
the  iuper*€orparaH^s  son  expedite  the  Innovation  procesi.  It  Is  eitimoted  that  by  ]?fO  o 
hsndRil  of  sgp€r-€orporaHons  will  produse  over  three^fwrths  of  the  United  States  GNF, 

Sohoeftholi  and  Terry  (p,  60)  report  that  of  the  237  notable  Inventioni  storting  with  the  ssrev^ 
for  pumping  water  In  the  third  century  I.C-  to  inventi^s  in  19^^  literally  every  one  was 
Invented  by  one^  two  or  three  individuals.  However^  when  considering  ]5  of  the  most  notable 
Inventions  ^fween  1?44  and  i960  we  find  that  10  are  attrl^ted  to  large  orgonizations.  The 
lessons  of  te^  research  have  been  providing  the  impetui  for  rapid  growth  in  the  tech  no  I  ogles, 

e  Information  Systems,  Keeping  In  mind  that  the  proceil  we  oall  technology  "feedi"  on  ooqymU" 
lated  information,  the  reader  must  realize  the  magnitude  of  the  world's  knowledge.  For  ex-^ 
ample,  the  Library  of  Congreil  (Mieler  p-  24)  had  accumulated  by  June  30,  1974  over  73,932,425 
Itemi.  These  holdings  Increase  at  the  rate  of  two  million  per  year. 

The  duthon  of  the  volume  referred  to  oboye  (|owkef  Annual  of^Ubrary  and  Book  Trade  lnfor= 
met  I  on)  emphaiize  the  point  that  the  knowledge  explosion  Is  so  Immense  tbot  the  only  means 
to  co^  is  via  collaboratiQfi  with  specialty  libraries.  Page  35]  of  this  yolume  discusses  the 
global  scene  when  it  refers  to  the  60,000  scientific  and  specialty  libraries  in  the  USSR, 

•  interdependence.  Due  to  the  realli^t^  that  we  exlit  In  the  midst  of  "finite  reiogrces"  and 
"Infinite  demands"  vast  expenditures  In  the  science  and  technologiei  will  be  utillied  to  en-^ 
sure  survival.  Reference  Is  made  to  Intematlonat  ventures  to  genei^te  and  control  the  tech» 
nologies. 

It  would  be  easy  to  continue  this  list  to  emphasize  the  highly  touted  growth  of  our 
technological  prowess.  Today  this  secnif»  almost  passe.  One  would  have  to  be  comatose 
in  order  to  avoid  conscious  awareness  of  the  realities  of  our  culture.  Perhaps  the  problem 
in  our  discipline  is  that  the  degree  of  awareness  stifles  curricular  efforts.  In  any  case, 
it  this  juncture  the  writer  wishes  to  function  with  the  assumption  thati 

•  We  live  in  o  culture  which  is  perpetuated  through  the  human  use  of  accumuloted  knowledge 
and  tools, 

•  The  process  called  technology  will  continue  to  eicslote  exponentially  leaving  our  products 
(students)  living  in  a  culture  unlike  that  of  today, 

^L.L-  •  Humans  are  ai  much  a  product  of  their  culture  as  of  their  genes, 

COPING 

It  was  stated  in  the  beginning  of  this  paper  that  the  theme  of  this  session  assumed 
that  industrial  arts  educators  might  not  be  able  to  cope  with  die  techuology  of  the  1970's 
^'     and  beyond.    It  is  important  to  note  that  the  writer  says  that  educators  might  not  be  able 
to  cope  rather  than  saying  industrial  arts  can  or  cannot.  Industrial  arts,  like  technology,  ; 
is  neutral.   It  is  the  human  who  creates.  It  is  the  human  who  must  cope.  Industrial  arts 
y  -    ii  only  what  we  make  it. 

What  does  it  niean  to  cope?   What  does  it  mean  to  say  that  we  can  or  cannot  handle 
^e  exigencies  generated  by  rapid  change?  Commoniyj  coping  refers  to  dealing  with  the  J 
dilngs  as  they  come  or  keeping  equilibrium.  Encounters  require  strategies  for  working  g 
\     out  modes  of  adaptation.  These  require  conscious  consideration  of  needs  and  demands 
^  the  situation.  Coping  be'mvior  can  best  be  defined  as  purposive  action  desipied  to  asiist^ 


ljuiting  ts  ^vlronmMtal  circumatances.    It  does  not  consist  of  withdrawal  from 
J   Coping  behavior  thrivei  on  informed  understanding  of  the  environment  and  the 
to  distinguish  between  the  poiiible  and  im^saible. 
To  say  tiiat  teaQheri  in  the  diiclpline  of  Induitrial  arts  cannot  cope  with  the  tech- 
log^es  woiAd  im^y  one  or  more  of  the  following: 

#.T0ehnol6g^  h     vast,  sa  e^plex  and  so  bewildering  thst  no  humsn  eon  hspe  gndefifand 
Iff  nsture* 

#  EdusotQ^  dfe  mcapaM'e  of  leeklng  modts  of  adaptsHon* 

•  IdyQafori  are  totslly  divorced  frsm  the  reailtlei  af  the  world, 

Mv-      *  The  if'^dy  of  teshnolagy  never  hsi  been^  gnd  never  will  bi^  the  g^l  of  Industrial  arts^ 

is-:  ■ 

Eieh  of  Ui  has  heard  theie  noncoping  expressions  over  and  over  again,  especially 
fifsc  and  last  itatement*  Piychologisti  refer  to  this  as  eKpressive  behavior  radier 
l^^an  €optng  behavior.  Teacher  educators  have  not  been  afforded  the  opportunity  in  many 
|§pase§  to  expiore  ^e  realities  ofour  technological  culture.  Noncoping  eKpressionsy  there- 
SiSre,  are  expectedu  These  problems  are  not  indigenous  solely  to  industrial  arts  teachera* 
^Otiiw  diieipltees  are  experiencing  the  frustration  of  keeping  pace  with  the  world*e  tech- 
pfilc^  tiaowledge  which  doubles  every  decade, 

pgj^  :  If  educators  agree  tiiat  content  should  be  derived  from  our  culture  and  that  we  live  in 
highly  technolo^zed  society,  they  either  address  themselves  to  that  technology  or  lose 
^C0ie  jlght  to  condemn  those  who  do.  They  also  lose  the  right  to  perpetuate  education  for 
C= 'tiie  past  which  most  assuredly  wlU  be  detrimental  to  the  citizens  of  tfie  21st  centtjry, 
IflSince  ttie  **system''  has  created  this  dilemma,  that  is,  placing  the  content  and  Inatruc-^ 
^iional  strategies  of  industtial  arts  educators  in  a  "holding  pattern,**  it  is  the  educational 
p;arena  /which  has  tolerated  noncoping  behavior,  Educatore  are  not  at  fault.  This  Is  what 
i^^^tii^  were  taught,  Strelchler  and  Ray  (p,  27)  put  it  on  the  line  when  they  stated: 


Finally  It  h  luggeited  that  effective  gurrleulum  planning  cannot  be  el  lilted  from  educational 
jeoderi  who  are  saptlvei  of  trddltloni/  m^ei  of  th^ght^  heritages,  and  value  systems  which  are 
Ifrilevant  to  contemporafy  socifity  ond  orm  Ino^prfihenslble  to  the  youth  of  today.  The  deter- 
itilnotlon  of  induitrlol  orts  content  should  not  bt  ropted  In  the  poit,  bgt  should  develop  fresh 
stems  to  search  out  needs,  tools,  patterns,  and  ^ture^orlented  values, 

Tlie  writer  does  not  mean  to  imply  that  industrial  arts  is  due  for  extinction*  The 
Kimpiieation  is  tiiat  it  is  in  tfie  moat  opportune  position  of  its  tenure.  No  discipline  is 
fiaddfessing  itself  to  the  concept  of  technology  from  a  technical  and.iocio-culttjral  stand-' 
ppbint  .in  tfie  public  achoola.  Yet  mlUioni  of  youngsters  are  being  educated  to  survive  in 
^^^e  Inevitable  technological  society.  Tliey  cannot  escape  this  position.  Keep  in  mind  Qiat 
^ttte-^six  year  old  of  today  will  be  tiiirty  in  the  year  2000.  TTie  tools  we  give  him  today  are 
ppu^osed  to  prepare  him  to  face  that  century. 

Most  curriculum  projects  in  our  discipline  have  dealt  with  the  study  of  industry. 
Eibme  projects  advocate  die  study  of  induswial  technology,  finding  the  word  industry  too 
Kiestrictive,  Still  others  tout  the  study  of  technology  without  any  modifiers.  It  is  here 
p^at  the  debate  begins.  It  is  here  that  the  question  of  whetiier  Industrial  arts  can  cope 
Ktakes  on  real  meaning.  On  one  hand  ^e  use  of  a  modifier  (e.g,,  industrial)  Implies  the 
EuabUlty  to  cope  with  the  totality  called  technology.  On  the  other  hand,  one  Is  left  with 
Bihe  impression  that  all  technical  ki^wledge  and  the  sociocultural  consequences  can  be 
tepmpressed  into  a  curriculum  package*  This  appears  to  widen  the  philosophical  chasm 
^uthe*dlsclpline  of  Industrial  arts. 

Inevitably  one  must  do  his  homework  and  take  a  stand  on  such  an  issue.  One  runs 
fff|a  risk  of  being  chastised  by  his  colleagues,  but  healthy  interchange  of  ideas  is  the  only 
tfmftMii  of  getting  our  discipline  to  pull  together.  To  this  writer  It  appears  that  our  tech- 
^^olbglcal  culture  is  so  complex  and  so  imprepiated  with  the  impact  of  technology  that 
iWttping  youngsters  understand  the  interrelationships  must  be  our  priority.  To  isolate 
Me:  study  of  industry  as  our  dipcipline  base  denies  the  student  the  right  to  see  the  rela^ 
lonihips  of  fte  major  endeavors  of  the  human.  Reference  la  made  to  those  human  activi- 
iiir which  are  constant  in  all  societies  (production,  communication  and  transportation), 
society  is  now  Into  the  postlndustrlal  revolution,  thus  making  Ferkiss*  technological 


myth  now  a  reality.  To  diicuss  and  experience  the  industrial  enterprise  of  the  1960's 
do#s  not  even  portend  to  acknowledge  the  movement  from  a  goods  producing  economy  to 
a  iervlce  economy.  Nor  does  it  acknowledge  new  occupational  structures  or  the  axial 
principle  of  knowledge.  The  postindustrial  revolution  thrives  on  theoretical  knowledge 
TO  perpamate  its  growth.  Therefore*  work  becomes  knowledge  based.  Students  need  to 
legm  how  the  knowledge  in  the  technologies  is  stored,  retrieved  and  utilized. 

To  many  the  study  of  technology  appears  to  be  an  impossibility  since  It  is  so  vast* 
They  lay  one  cannot  teach  all  of  the  areas  (e.g.,  medical  technology,  social  technology, 
nuclear  tectoology).  With  these  expressions  it  becomes  apparent  that  the  concept  of  tech- 
nology is  completely  misunderstood  To  refer  to  specific  technologies  results  In  the  use 
of  modifiers  once  again.  Just  as  does  tlie  name  Industrial  Technology,  It_is  imperative 
mat  the  educator  realise  that  technology  is  a  process  rgther  than  a  "thing,"  The  formal 
definition  presented  earlier  in  this  paper  was: 

A  process  undertaken  by  hgmans  In  al!  cyhures  (q  guhurol  uniytngl)  which  Involves  tht  ^f- 
tematic  applleatisn  ef  orgsnizid  knowledge  (synfheili)  and  tanglblii  (fooU)  for  the  per^etii^^^ 
tion  of  their  eyiture  and  loelety;  the  itudy  of  whleh  must  include  an  understanding  sf  techhlqal 
Inforniatlsn,  the  innovative  process  and  the  eoneomltsnf  soeiB-cultural  Impact. 

Once  we  move  into  this  mode  of  thinking  our  goal  becomes  one  of  interpreting  the 
folJ  owing: 

•  What  circumstahces  led  to  the  development  sf  our  technsiogiesl  oulture, 
«  What  was  the  innovative  process  far  generating  ideos^  tools,  etq* 

•  How  did/ does  the  identifiad  innavotien  ^nctlen  (technicatj)/), 
m  What  csntrlbytian  did  the  prQCeli  have  on  qylture  and  society* 
c  What  il  the  Rjture  impact  of  our  actions. 


AN  APPROACH 

The  debate  over  approaches  reaches  its  greatest  impact  level  when  the  realities  of 
teacher  education  are  confronted.  Those  who  identify  with  the  study  of  industry  have  the 
security  of  recent  experience  and  facilities  designed  for  that  purpose.  Whether  or  not 
tiie  addition  of  the  word  technology  to  the  word  industrial  accommodates  the  mandates  of 
a  technological  society  is  mere  conjecture.  In  any  case  the  burden  of  proof  seems  to  lie 
on  the  proponents  of  the  Study  of  Technology  as  a  discipline  base,  inevitably  the  call 
comes  for  an  end  to  the  philosophical  statements  with  a  request  for  the  Identification  of 
content  and  Instructional  strategies,  ^    ,  ^- 

At  Eastern  Illinois  University  we  have  adopted  the  Study  of  Technology  as  our  flis- 
cipline  base.  This  program  will  be  implemented  in  the  fall  of  1976,  Like  technology,  it 
is  assumed  ftat  it  will  be  a  model  which  is  constantly  changing  and  adapting  to  new  intor-  j 
mation  Those  who  have  worked  as  a  change  agent  in  curriculum  modifications  realize  j 
that  each  situation  has  specific  constraints  (e.g„  certification  laws,  facilities,  budgets),  j 
The  reader  should  keep  in  mind  that  the  program  was  designed  to  accommodate  chose  | 
conitraints  which  could  not  be  changed.  An  overview  of  the  program  follows. 

It  is  obvious  that  traditional  laboratories  would  not  handle  the  proposed  program,  ji 
Therefdre,  large  open-space  laboratories  are  being  developed  to  accommodate  the  sys-  ^ 
tems  approach  in  each  area  (production,  communication  and  energy).  These  latoratorlea  r| 
will  be  utilized  via  a  team-teaching  approach  utilizing  two  faculty  members  and  one  _i| 
graduate  assistant.  The  utilization  of  equipment  and  materials  is  planned  to  be  carried  | 
out  in  a  flexible  atmosphere  (e,g.,  movable  equipment).  Long  range  plans  call  tor  a.  ^ 
leamhig  resource  center  to  accommodate  individual  needs.  The  three  main  laboratories  ^ 
will  be  open  during  one-third  of  the  available  time  for  seminars,  individual  research,  ^ 
-  skill  development,  tutoring  and  related  activities.  During  this  time  no  classes  are  sched-^ 
uled  and  each  laboratory  wUl  be  staffed.  Thus,  the  latoratory  serves  as  a  learning  center  || 
to  accommodate  students  when  they  need  assistance,  :i 

A  number  of  preliminary  outcomes  have  been  realized  even  though  the  new  programjf 
wUl  not  begin  for  four  months.  A  few  of  these  are^ 
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TiCHNbLOGY  iDUCATlON  AT  P^STIRN  ILUNOIS  UNIVERSITY 


TITLE 


OESCRIPTjON 


1^^     £herfy  Technology 

1*^'^^  Compyter  Pragramfning 

Prbfossleno  I  Seqyenee 
te^^-  ^tnf  ef  Men 


liVfP^uetlon  to  the  Shjdy  of  Ttehnolos//  includihg  fh© 
eyolutfsn;  eurrffit  stafus  Qnd  ^ture  of  fhe  oreai  of  tech^ 
nologyi  predyeti^,  aemmuhfcotreo  and  energy^ 

Study  of  the  prooeisfrig  of  moteftoli  uied  in  teshnicol 
endeovon;  notyfol  ond  synfhatlo. 

Interrelationship  of  operotloni  In  grophU  €^friyniosfion$t 

Study  of  the  prs€eismgf  converting^  tranimltting  snd 
Qontrolling  of  energy  logroes. 

Study  of  the  neoeilOry  systems  for  deitgning  ond  pro» 
'  duoing  In  theoreoi  of  mortufOQtyring  and  oonstruotlon* 

Intr^uatlofi  to  computer  progrommmg 

leif^Kplonotofy 

Seif^eMplanoto^ 

S#!f«63«plonotory 

DevBlopment  of  soienoe  and  ffghnqlogy 


Taohfiieol  C^,cehtfOtl€ni  (2)    Advonaed  tevel  woHc  In  teehnlool  oreos 

lybtotol 

OfNIRAL  IDUCATlON 

Hours  di^ribgted' throughout  inglUh^  Speeeh,  Healthy  Human  If!  el*  Social  Studies, 
.  and  Mathemotic%/^€^®"€^ 
•TOTALUY  FRii  iLICTlVlS 


Torsi 


^Ineludes  aich  oouraes  os  Reiiidings  In  Teehnologyi  Aitimo^e  IneFgy  Sourcei  ortd  specific 
odvonced  technfcof  coufsei. 


I 

2 

7 
23 

2 
12 

6S 

37 

Jg 
120 


e  Interest  expressed  by  ©thef  disciplines  for  |omt  ventures  In  providing  instwstion* 

•  N^  courses  ore  being  aocepfed  In  other  disclpllnei  to  suj^^t  ma|or  ftqulrementi  In  those 
diseipllnes« 

•  UtlllEOtlon  of  at  least  one  course  Cfechnologieal  Systems)  to  meet  Unlvemty  general  educo- 
tion  requlrsnents* 

e  Unsolicited  support  given  by  the  Univirslty  Libra^  to  ossllt  in  the  new  progfom, 

•  The  yp'^oted  undergroduota  program  served  os  a  sprlngboord  fer  revising  the  Masters  program.  ^ 
This  has  been  approyed  and  will  also  begin  in  the  fall  of  l?7i* 

•  Renewed  Interest  In  the  pragron  by  the  public  sch^ls. 

The  and  product  will  be  th©  true  test  for  this  new  program.  One  may  logicaily  ask 
l^by  the  itudent  will  be  different  tiian  one  from  a  traditional  program  or  one  from  a  pro- 
feam  exemplifying  the  1960'i.  rhis  question  can  only  be  answered  by  the  students  who 
If^entuaUy  wUl  be  taught  by  the  new  type  of  teacher.  However,  a  number  of  assumptions 
|ui  be  made,  such  asi 

•  The  eorflcuium  Is  an  attempt  to  present  the  real! ties  of  ^r  culture  (technology)  without  being 
restrictlvt*  The  student  will  be  exposed  to  the  geirolt  of  the  concept  rather  than  to  on  iso- 
lated  part* 
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•  The  eyrriculum  addresses  irself  foJhp  ipele-cglrgral  aspect  of  teehndlogy  as  well  oi  to  the 
^  teehfiisol  esmponent,  . 

•  The  surfisglum  qIIows  for  Individual  dlffertnces  and  enables  ea£h  stgdinf  to  engage  In  stgdy 
rileyant  to  hi%/hmr  needs* 

•  The  cgrfleulum  Is  ftjture-orlenfed.  That  ri.  It  enggges  questions  pertinent  to  oyr  technol^iqql 
future, 

e  idu€OtiOfi  will  be  dispen^d  and  acquired  thf^gh  q  multiplicity  of  meoni^ 

•  itudents  will  be  able  to  move  within  the  lystem/  both  horizontally  ond  vertically* 

•  Barriers  to  leammg,  oanrnon  In  tradltionol  programs^  hove  been  removed  (e«g«,  obieiilon 
with  pro'jeeti,  knowledge  geared  to  the  past)« 

•  Graduates  will  receive  their  1,1 «  degree  as  eduoators  rather  than  as  specialists, 

•  The  graduate  will  understand  his  gylturet  Its  gonqeptfon^  the  Innovative  proven  whiqh  per» 
petuotes  If  (technol^y)  and  will  vlsuallie  the  importance  of  Imparting  this  to  children  of  the 
future^ 

a  Students  will  work  In  an  atmc^phere  resembling  o  technological  environment  (e«g,f  flexible, 
efficient,  future^oriented)* 

•  Graduates  will  be  reiponsfve  to  the  needs  of  the  clientele  they  serve.  They  will  be  able  to 
cope  with  diverse  models  of  Instruction*  Mare  Importantly  they  will  be  able  to  provide  viable 
inpyt  for  change* 

m  Students  will  lee  their  diicipline  based  ^  a  process  rather  than  on  segmented  and  seemingly 
unrelated  elements, 

CONCLUSIONS 

Snduatriai  arts  teachers  and  teacher  educators  can  definitely  cope  with  our  techno-^ 
logical  culture,  Hiere  la  identifiable  content  in  the  lechnologiee  which  needs  to  he  pre^  : 
santed  in  a  form  capable  of  behavioristic  interpretation^  The  newborn  child  grows  up  in 
a  technological  culture  and  must  be  raised  to  cope  with  its  mandates.  The  industrial  arts  } 
profassion  is  one  of  tiie  very  few  disciplines  in  a  position  to  aiigage  in  such  education^ 
Although  geared  to  out-dated  production  systems  in  many  cases,  the  profesiion  Is  involved 
in  the  thr^e  identified  areas  of  technology  (produccionj  communication  and  energy), 

Tha  world  is  facing  many  serious  problems  which  will  require  a  combination  of  tach^ 
nical  and  social  solutions.  Reference  is  made  to  overpopulation^  energy  needs,  diminish- 
ing finite  resources^  the  international  quest  for  affluences  the  interdependanca  of  nationi* 
tiia  impact  of  multinational  corporations  &nd  the  total  concept  of  cybernation.  To  under^ 
stand  one's  place  in  this  mosaic  saems  almost  incomprehensible .  That  mosaic  was 
painted  within  the  past  few  decades  via  the  accumulation  of  fcnowladga  and  we  now  need  to 
visualize  it  as  a  cultural  determinant.  The  concept  of  rapid  change  will  not  diminish  but  ^ 
will  continue  to  escalate.  Making  sense  of  this  is  what  the  enculiu ration  procass  we  call  - - 
education  Is  all  about,  1^ 

Teacher  educators  have  been  bandying  the  issues  long  enough.  No  longer  can  the  - 
debates  take  place  over  definitions,  over  philosophical  ovartures  or  over  Irrelevant  ; 
"cop^outs,"  The  youdi  of  today  realize  that  diey  live  in  a  technological  world.  They  are  ^ 
asking  relevant  questions  at  a  very  early  age  concerning  their  culture.  To  answer  them 
via  models  of  the  past  does  little  to  help  their  future-focused  role  image.  The  term  tech-  :J| 
nolOgy  is  part  of  their  everyday  vocabulary  and  most  certainly  is  here  to  stay.  The  litar^  \| 
ature  is  replete  with  discussions  of  adaptation  to  the  technology  as  well  as  every  form  of 
mass  media.  Even  our  own  Joumals  have  adopted  the  Jargon  of  the  technologies.  It  ii;;!i 
time  tiiat  educators  identify  with  tiia  culture  of  the  present  and  the  needs  of  children  of  l| 
tiie  future.  To  reject  the  study  of  technolo^  is  to  reject  the  needs  and  desires  of  humans*,fi| 
To  present  out-moded  models  cannot  survive  through  this  century,  §| 

A  CALL  FOR  HELP  'M 

It  appears  to  this  writer  that  it  is  time  for  the  industrial  arts  profession  to  puU  to-^ 
gedier  to  identify  content  and  instructional  strategies  which  will  accommodate  the  naads;fl 
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^Jffinaha*  ,Many  Instittitions  have  programs  which  are  utilizing  the  study  of  technology 
l^fdlscipllnary  baie.  This  number  U  increasing  rapidly,  thus  leaving  many  programs 
i^^g'  tiie  lam©  mistakai.    Therefore,  I  propose  that  a  consortium  be  eetafaUshed  of 
Msifiki:  arte  educatori  who  are  able  to  leave  personal  biases  out  of  curriculum  change 
.  wiih  '^  ^lpre  tfie  uttlinatlon  of  contemporary  and  future  technology.jvijhinjn- 
f  wte  .^tueatioh   This  group  should  engage  in  profesiional  dlalopie  to  share^ideas 
Inc^threateiing  basis,  seek  m  share  ideas  rather  than  hoarding  supposed  "ultimate 
|Wtrs -  '  and  ^in  report  to  the  profession  their  conclusioni.  1  would  suggest  ftat  the 
CjSi^^  li  tiie  logical  group  to  establish  such  a  consortium.  Through  Mb  process  we 
fpmt^d  m^y  of  tiie  semantic  debates  and  move  for  ward.  Let  us  face  it;  we  need  each 
*      jriiLet  us  face  it;  there  are  no  best  answers;  there  are  only  alternatives. 
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Technology  as  Content:  Can  Teacher  Education  Cope? 

Donald  G,  Lux 


The  teacher  education  profession  res^nds  to  innovation  in  two  major  ways.  The 
first  of  these  may  be  called  "the add-on  approach"  and  the  other  requires  reorganization, 

Thm  attractiQne  of  the  add-on  approach  are  that  it!  (1)  Causes  a  minimum  of  trauma, 
(2)  defers  major  decisions,  and  (3)  easily  gives  the  appearance  of  change  without  requir- 
Ing  a  major  commitment  to  it. 

Its  weaknesses  includej  for  example^  that  iti  (1)  Faili  to  address  the  baaic  problem 
(the  continuation  of  obsolete  and  inerticient  programs  and  program  elements),  (2)  tends 
to  cause  innovation  to  be  a  divisive  rather  than  a  unifying  concern,  and  (3)  leaves  the  in-» 
nova^r  in  a  tenuous  position. 

The  sttengths  of  reorganizing  are  that  It:  (1)  Focuses  total  attention  on  innovation, 
(2)  tends  to  cause  asiesim«it  of  all  program  elements  and  tfie  rejection  of  the  least  de- 
fensible of  them,  and  (3)  causes  resource  allocation  to  be  made  where  it  ought  to  be. 

Its  weaknesses  are  that  it:  (l)  May  slow  change  because  of  the  need  to  wait  out  new 
developments  in  order  to  avoid  premature  commitment  to  short-lived  pressures,  (2)  re- 
duces the  ability  to  respond  to  traditional  needs  during  the  transition  period,  and  (3)  . 
creates   an  atmosphere  of,  "Why  excel  at  this  when  tomorrow  we  will  again  need  to 
change?" 

What  has  happened  with  regard  to  lACp's  impact  upon  teacher  educailon  is  a  classic 
case  In  point.  Some  colleges  and  universities  have  simply  added  The  Ohio  State-deslpied 
inservlce  workshops  as  preservlce  add-ons.  Others  have  seen  that  as  an  indefensible  i 
response  to  the  basic  problem  and  have  seen  the  preservlce  need  as  a  far  more  complex 
one,  with  the  result  that  they  have  reorganized  total  programs  or  at  least  major  portions 
of  them,  : 

Fundamentallys  how  much  one  tries  to  maintain  drafringi  woodworking  and  metal- 
working  as  a  basic  core  to  be  maintained  against  any  and  all  change  efforts  depends  upon 
how  much  one  believes  that  industrial  arts  subject  matter  is  based  within  what  tradesmen  ' 
know  and  do.  If  one  sincerely  holds  that  industrial  technology  is  the  subject  matter,  then 
rapid  and  total  teacher  preparation  program  reorganization  is  called  for  most  urgently^  4 

Simply  accepting  the  need  for  program  reorganization  does  not  assure  success.  In  ; 
fact,  it  may,  for  marginal  programs,  dictate  that  they  should  close.  But  is  that  all  bad?  ^ 
Even  for  many  of  the  largest  and  well -^supported  programs  there  are  likely  to  be  serious  1 
problems. 

Industrial  technology,  according  to  any  adequate  definition,  requires  expertise  far  ; 
beyond  the  traditional  Mnds  found  in  custom^handicrafted  production.  At  the  least,  it  3 
includes  all  types  o^  engln^ierlng,  product  and  architectural  design  and  industrial  manage-  1 
ment.  In  additlor,  it  sugjests  xhm  need  for  unusual  strengths  in  related  disciplines  such  ^| 
as  industrial  sor  iologyj  industrial  psychology,  lator  and  economics.  Few  of  our  present  f 
teacher  education  institutions  now  have  available  these  resources  within  their  total 
campuses,  let  ^innd  in  their  departments,  J 

What  this  seems  to  suggest  is  diat  the  respective  states  need  to  study  seriously  the  | 
questions  related  to  answering  "how  many  programs  the  state  can  support  and  where  ;| 
they  should  be  located"  in  light  of  the  expertise  needed  for  the  adequate  teacher  education  % 
programs  for  the  1980's  and  beyond.  It  also  suggests  that  AC  I  ATE  ought  to  study  ways  in  i^i 
which  it  could  exert  national  leadership  by  accrediting,  or  at  the  least  recognizing,  onl^^ 
those  programs  which  have  technology-based  curricula  for  the  preparation  of  Indus  trial 'If 
arts  teachers,  along  with  adequate  support  personnel  of  the  type  just  noted. 

Since  die  overwhelming  part  of  teacher  education  faculties  are  now  products  of  a 
handicraft- based  program,  much  effort  needs  to  be  devoted  to  inservlce  seminars,  con^ 
ferences  and  training  sessions  which  communicate  basic  industrial  technology  knowledge 
and  skills.  It  means  of  course  we  also  might  seriously  question  a  continuation  of  special 
Interest  sessions  or  demonstrations  on  such  limited  concerns  as  metal  spinning,  leather- 
carving,  woodtuming  and  silk  screening. 

There  are  many  widespread  shortcomings  and  inadequacies  In  industrial  arts  teacher; 
education,  TTiese  problems  wUl  not  be  satisfactorily  ameliorated  by  adding  on  to  trade^j 
based  programs  selected  courses  in  manufacturing,  construction  or  communications,  for^ 
example.  Also,  they  wUl  likely  be  overcome  only  with  comprehensive  inservlce  education^ 


ItfR&aent  faodty    We  do  not  now  possess  the  expertise  which  Is  required  to  cope  with 
pifSs  wwl  corfront  us.  Maslive  Lnservlce  staff  development  and  total  pr«erv.ce 
ij»6^^  rwiganlzatlon  are  caHed  for. 
.Mt^  t»  Pnf^       "hairmon  ol  Indurtrlal  Te^hnoloiy  Education  at  Th,  Ohio  Stott  Univer.ify,  Co- 


ftlime  Highlights  in  the  History  of  Technology 

iciifford  G,  McCollum 

^-v  Aa  a'  science  educasor  and  ai  one  Interested  In  flie  hlitory  of  science  and  the^impact 
M^^^^^^^i^u.  1  .m  havln,  Increaelng  ^^^^^^^ 
te&ice  and  wchnology  as  they  manifest  themselves  In  mo^rn  «™±JJ^|S^- 
%ily  true  insofar  as  their  goals  and  methodolop  are  concerned.  MeMn  K«nzber|  ffl^ 
Sstorian  of  technology,  distinguished,  them  by  characterwing  science  as  the  toow-why 
a^  wctaology  as  the  "know:how."l    However,  ftere  have  been  so  many  devrtopmmts 
^^in  our  ttae  where  this  distinction  blurs  and  even  becomes  f  fn">*«f ' 

Dlitrlci  project  of  World  War  II  and  the  NASA  projects  of  the  past  1-1/2  decades 

fcf^'TSr1torS"'l'?aSi.e  that  I  have  a  degree  of  legitimacy  In  discussing  with  you 
lijmrof  Sf  hiiil^Stt  in  Ae  history  of  technology.  Such  highlights  are  a  paxt  o  fte 
IfiSLge  ^Silich  technologists  operate.   Cognizance      *i»  hent^e  m^|veu^  a 
^hiiailer  perapecdve  than  we  often  have  in  contemplanng  Ae  future  m  which  the  influ- 
=;^s  o£  technology  upon  human  societies  are  alternately  lauded  and  damned 
I^   TS^SsfflaS  technology  educators  stand  on  prominent  pedestal,  in  western 
foul Jr^lSmand  far  lncr.easfd  and  Improved  "know-how"  ^^S^^^^^  ^ 
&  HBtnand  comes  helahtened  and  more  Impassioned  criticism.    Those  pedestftis  are  not 
ISifffplales'to  b'e.    As  WlUlam  Irwin  Thompson  expreped  It  a  ft^yea«a^^^ 
fS^logy  sands  at  the  edge  of  history.  It  rests  upon  the  developmenis  of      Pasc.  " 
-^M^aoSuito  for  tremendous  Influences  upon  what  the  history  of  wmorrowwUl  be. 

I"iur?tm  bW  trttstomeS;  That  transform'atlon  may  very  well  Involve  revoUiiionLn 
;:futTiSs,  vaSSs'  Snd  relationships.  The  technologist  of  -  f " ^  »f  *tbtf|r 

n^r  die  ohysldan.  the  agrlculturisi.  the  architect  -  cannot  disclaim  his  responsibaity. 
^.^d  *e  t£«  i"  technical  education  is  especially  challenged.  Standing  at  die  edge  of 

h^mrv  what  are  we  ctolna  to  tip  the  sequence  of  events  In  mankind  s  favor? 

•Sua  1  mo4m  M  Sly  wll  some  dioughts  which  tie  die  idea,  and  victories  and  dls- 

-appoS^i^^^Sa^i*^^  E 

^^Si^l^r^i^ltt^^'^  in  ho*  technical  education 

MBittve  asnects  and  their  negative  ones  and  some  that  are  indeterminate. 
^      UrbalKnfwiS  all  of  Its  advantages,  as  well  as  all  of  Its  blights  and  problwi.  is 
Efof-  cou«e   Ssiy  associated  with  industrlfll  process.    When  manpower  provided  *e 
^  ^rinlwS  source  of  energy  for  die  fabrication  of  material  into  desired  products,  the  home 
thVprimS  StfoVie  manufacturing  operation.  Manufacturing  was  truly  a  tashlon- 
"^C  fy  hSnd.    There  were  many  advantages  In  a  certain  degree  of  ^If 
■^ail  l^Srlal  sites     But  as  hand  power  and  animal  power  came  to  be  replaced  by 
'^£  Swl  Sere  was  necessity  in  locKng  mills  along  rivers  and  in  certain  favorab  e 
S  tfSi  »  concentraVe  industrial  operations.  Improvements  hi  water  whee  s 
l|^?ar  ™«d  Smeaton  and  ofters  concentrated  tiiem  more,  it  wasn't  economicaUy 
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poisible  for  every  home  loom  to  be  powered  by  Its  mm  overshot  water-wheel.  And  when 
New^omen',  and  Watti'  stoam  englnefl  and  their  descendant.,  began  to  turn  the  mShlneS 
eLSi  lil-",";?  imiwmnt  to  locate  them  in  population  centers.  Urbanizotion  is  an 
11  ili  hfil,  ,  ^,  '"f '•evolution.  Technology  of  stonm  power  triggered  it  and 
S^.Snnli*    fr       '"""^  "'""^-^  °'  *^  'nne(.city  reduced  the  quality  of  life, 

S^,„5f^,  °  trenflportation.  primarily  chat  of  the  automobile,  supported  tho'flight  to 

o™  d™"'""H*^''^f '8  dispersing  rural  populadons 
or  even  destroying  them.    In  either  case,  it  is  evident  that  industrial  technology  ia  inti. 

«  "'•banization  and  population  diatribuHon  patterns  and  wlf  he  life 

stylea  they  generate.  *  i«i  hie 

and  Drowlml  '^h '"™h'  t«'^"°'°Sy  ^aa  contributed  to  a  variety  of  social  pressures 
hil'^r.  h       ,  '"'""S®  nation's  experiences,  many  ethnic  minority  groups 

5f  le  .nmh  wh°'h"'^- •    ™'  ^''^""re  on  the  slavery  s^ysteS 

of  die  south  Which  was  responsible  for  the  field  production  of  the  cotton.  The  resultant 
™  relations  between  the  North  and  the  South  deteriorated  into  the  Civil  War  The 
m^Jhi^'^?'''"^ "°"  °'  ""^^  °f  *^  South  has  been  intensified  aa  the  increasiS 
mechanization  of  agriculture  has  replaced  the  field  laborer.  Add  to  this  the  avSbfl  ty 

to  Sff.^^"i"'^"°"°"  u -""B^  cechnologyoftheautomobile  and  those  repla^d  movJd 
to  industrial  centers  without  quality  employment  and  crowded  together  in  housing  already 

w"**         '"fJ^T"  *''ni«<^'l-««  »  «  Vicious  economic  expl„itatic^  'i^Js  the 
ghetWB  were  spawned  and  grew  and  life  svithin  reverted  to  a  btmtality  not  unlike  that  in  a 

of  mod?^"[nH?  P"'-  !"  "''^  "'"P"^        the  skUl  Of  the  machine 

Jo^  ofZ^fTu7  "^'^'^"""""1  PO^^"  is  not  needed.  The  oppressed  of  theiilanta- 
Ke  ^J^JimS^]^"'"' "'"PP""^'^"'  ^ity.  Many  other  ethnic  groups 

The  ubiquity  of  the  automobile  in  our  day  is  nearly  matched  by  that  of  the  television 
!  t  A  sociologists  are  still  describing  the  tube's  impact  upon  our  society  in  terms 
marked  by  great  ranges  of  unccrtaintleB.  However,  life  in  the  American  family  has  un- 

co^r'hl''','''*"  ^H^r"'  ^'^"^"^  came  into  millions  of  homes'in  living 

color- blood  ran  red  from  both  American  and  "gook."  We  all  participated  in  this  war 
in  a  way  m  which  a  populace  never  had  before.  And  svar  was  hell!  And  wiiy  were  we 
Involved  in  It  anyway?  '    cic  we 

(f  ®  P*°Pf-  the  ghetto  saw  that  same  war  through  their  TVs  too.  albeit  not  so 
ofijn  In  living  color,  and  they  saw  more  of  their  "kind"  involved  than  they  saw  from  the 
suburbs  and  they  saw  life  being  lived  in  a  way  in  which  they  weren't  living  andSuWt 
re^i^«^«°'"'Tt'"'  '     1  the  parents  of  the  young,  they  all  exploded  with  their 

restlflssness.  They  rnarched  in  the  streets,  they  rioted,  and  the  TV's  showed  them  on 
meir  screens.  We  fmally  admitted  svecouldlose  a  war.  and  wo  developed  somewhat  more 
of  a  social  consciousness,  but  we've  a  long  way  yet  to  go  and  the  intensity  of  our  senses 
of  socm^  justice  rise  and  fall  in  Irregular  cycling.  I  dale  suggest  tl  .ye  of  the  LSe  was 
an  important  contributor  to  the  unrest  of  the  late  I960's  and  earlv  .  jTO's  and  that  it  will 
contuiue  to  be  an  important  instrument  Involved  in  the  social  relations  of  man 

It  has  bc^en  suggested  by  many  that  the  liberation  of  the  middle-class  woman  In  the 
f^^^ttlT-  f  f-  Sreatly  facilitated  by  technology.  A  factor  often  referred  to  is  her 
increased  mobility  which  has  enabled  her  to  expreBs  her  Individuality  In  a  wider  variety 
fh-f'Ih    f"'  ,    """'^  °'       automobile.  Although  it  becomes  increasing  evident 

that  the  female  is  not  the  'weaker  sex"  in  any  mode  of  reference,  Charles  Keltering's 
invention  of  the  self-s^tarter  in  its  time  undoubtedly  contributed  greatly  to  putting  women 
in  the  drivers  seats  of  die  burgeoning  numbers  of  "flivvers."  Although  suburban  house- 
wives  with  responsibilities  for  transportation  of  family  members  may  not  look  upon  the 
automobile  as  a  liberator,  it  certainly  has  removed  restrictions  of  time  and  space  that 
would  have  reduced  the.thrust  of  many  aspects  of  the  feminist  movement.  TTie  innuenoe 
oi  oiner  gadgets  and  tools  and  appliances  can,  of  course,  be  similarly  postulated  The 
modem  Amirican  housewife  probably  makes  more  use  of  a  wider  variety  of  machincB 
than  the  avarage  male.  If  the  parametoraof  the  definition  of  technology  permit  the  inclu- 
slon  of  such  applications  of  chemistry  and  human  biology  as  the  "pill,"  then  technology 
Mkes  on  even  more  influential  contributions  in  the  liberation  of  women  in  our  socl..nv 
The  great-graat-grand-daughters  of  Victorian  stay-at-home  mothers  may  vorv  well  L-- 
the  ones  to  put  our  society  on  the  right  road  to  social  health,  and  technoloo"  can  take  nri.'-- 
In  its  contribution  to  such,  mj       <.  r,  ,  i.L  . 

These  are  only  esamplos  of  the  social  impact  of  technological  developments.  Vm  J^ 
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'"'probably  have  your  own  favorite  illustrations.  All  of  these  outcomes  and  others  are  the 
t  otejiicti  of  inmalve  study  by  the  social  scieutlsts,  often  without  reference  to  or  an  adequate 
-  ^deritandlng  of  the  lechnological  base  upon  which  many  of  these  social  issues  rest  for 
tfielf  orlgta  and  developments  13ut  I  am  more  concerned  coday  in  this  setting  that  those 
of  ui  in  IndUitrtal  technology  and  technological  education  fill  in  our  vistas  of  understand- 
^  isg  with  a  mora  adequate  study  of  the  history  of  technolog>'*  This  should  not  be  an  isolated 
'  and  self-contained  chronicle  of  inventions^  instrumentation  and  techniques,  but  a  history 
'  in  which  die  origins  of  technological  developments  are  sought  and  in  which  relationships 
:  wtdi  inteUecrual  history  and  philosophy  and  science  are  emphasized.  Such  may  not  solve 

■  our  problemi,  and  it  may  not  enable  us  to  predict  future  inventions  and  their  social  ini^ 
paet^  but  BB  D,S,L/  Cardwell  of  the  University  of  Manchester  Institute  of  Science  and 
Technology  said,* 'It  should  give  us  a  much-needed  perspective  that  CDUid  eventually  piake 
us  wiser  in  our  Judgments  and  more  effective  in  our  use  of  technology ,  Conv  :rirtIyj  5t 

■  will  perhaps  help  us  to  understand  the  difficulties  and  avoid  some  of  the  dangers  thMC  must 
inevitably  lie  ahead,  "2 

There  are  three  case  stu  Jies  i  would  now  like  to  use  an  crude  exam  pies  of  the  type 
of  history  Vm  talking  about.  They  involve  three  scientific  and  philosophical  ideas  and  the 

■  ways  in  which  we  have  and  are  converting  them  into  practical  devices  and  procesiiC^s  for 
doing  our  work.  These  diree  ideas  are  the  material  nature  of  the  atmosphere,  the  infer- 
relatlonshlps  between  electricity,  and  magnetism,  and  the  concept  of  mass- energy.  Like 
the  earlier  aelections  to  emphasize  social  impact,  these  are  a  few  among  many  that  could 
be  used.  They  are  favorites  of  mine  and  they  are  each  representative  of  a  somewhat  dif- 
ferent period  in  die  history  of  technology  and  science. 

One  of  fte  first  concepts  diat  we  attempt  to  develop  with  young  children  in  elementary 
icience  programs  is  the  material  reality  of  the  atmosphere*  It  is  common  sense  in  many 
of  our  ordinary  experiences  to  think  of  the  "nothingness"  of  air.  We  speak  of  living  on 
the  earth  instead  of  in  the  earth.  It  is  not  always  easy  to  demonstrate  that  air  occupies 
space  and  has  weight.  The  eKperiences  of  the  child  are  to  a  degree  a  recapitulation  of 
die  experiences  of  intellectual  man.  Having  recognized  the  existence  of  air  as  an  Aris- 
totelian element,  maiifest  in  such  phenomena  as  windj  It^  neverthelesSj  took  the  scientific 
revolution  of  the  seventeenth  century  to  truly  discover  the  atmosphere  and  to  begin  a 

■  search  for  its  composition  and  its  properties,  Galileo  and  his  pupils,  Torricelli  and 
i  yivianl,  demonstrated  that  the  ocean  of  air  in  which  we  live  exerts  a  pressure  of  about 
:  15  poundi  per  square  inch  on  us  and  on  everything  around  us,  Pascal  showed  the  varia- 
bility of  this  pressure  under  different  conditions*  The  realization  of  the  existence  of 
such  a  pressure  in  a  practical  demonstration  is  impressive  even  today*  In  the  17th  cen^ 
tury  it  must  have  been  especially  so.  The  discovery  of  the  atmosphere  led  to  many  in- 
vestlgatlona  of  its  physical  nature  and  tlience  to  investigations  of  properties  of  gases  in 
general.     Robert  Boyle  eventually  expressed  the  gas  laws  that  now  bear  his  name  and 

V  showed  relationships  between  pressures  and  volumes  of  gases.  Interest  in  combustion 
and  the  involvement  of  the  atmosphere  in  burning  was  to  lead  to  discoveries  of  new  gases, 
Lavoisier's  quantitative  analysis  of  chemical  reactions,  and  then  to  Dai  ton's  expression 
of  atomistic  philosophy  as  theory,  supported,  at  last,  by  experiment. 

But  back  to  this  pressure  of  the  amiosphere.  Fifteen  pounds  per  square  inch  could 

>  do  a  lot  of  work  if  it  could  be  made  to  press  against  a  vacuum  or  against  a  space  with  a 
reduced  pressure.    The  mines  of  England  needed  a  lot  of  work  done.  They  needed  water 

■  lifted  out  of  them*  Thomas  Savery  patented  a  svater-pumping  device  in  169B  that  was 
:  essentially  a  barrel  which  could  be  alternately  evacuated  and  put  under  pressure.  First 
i  ^e  barrel  was  filled  with  steam  and  then  condensed  by  pouring  water  over  it,  Atmos- 
?  pheric  pressure,  working  against  the  resultant  partial  vacuum,  would  force  water  up  from 

below  and  fill  the  barrel.  Then  steam  from  the  boiler  under  pressure  would  push  the 
?•  water  out  of  the  barrel  and  to  a  higher  elevation*  Cooling  the  outside  of  the  barrel  with 

water  again  would  condense  the  steam  inside  and  the  cycle  •  nuld  be  repeated.  It  worked, 
V.  but  to  lift  and  push  water  to  necessary  heights  required  prtr^  ires  greater  than  the  safe 
I 'capacity  of  boilers  of  this  time  and  the  continuity  of  the  cycle  w.i  undependable* 
W      Ttomas  Newcomen*s  1712  engine  used  the  combination  of  .  'rnospheric  and  steam 

pressure  as  did  Savery's,  but  a  number  of  improvements  in  design  id  in  the  use  of  ma- 
^^terials  made  It  a  practical  success,  l  ie  separated  the  boiler  and  tiic  cylinder.  He  used 
fc:an  internal  spray  of  condensing  water.  Mo  used  a  large  working  beam,  not  only  to  lift 
|;the  water  with  a  pump  attached  to  it,  but  also  its  weight  was  used  to  operate  the  valve 
?^inechani«m  and  to  reposition  the  piston  in  the  cylinder.  Thus  gravity  as  well  as  atmos- 
■ 


%'i  phertc  presiure  was  hamtssed.  He  devised  a  ''snifting''  valve  to  bleed  the  air  from  the 
cylinder  that  would  enter  as  a  solute  in  the  steam  and  would  even nially  **air  log*' the 
angine  if  it  weren't  removed.  ] 

But  when  we  think  of  the  gteam  engine  we  tliink  of  James  Watt,  Beginning  in  1769  he 
wgi  to  make  a  number  of  modifications  in  the  Newcomen  engine  which  were  to  result  in  a 
iource  of  power  for  Industry  and  transportation  around  the  world.  Me  made  three  funda-- 
mantal  changes.  He  used  a  si^parate  condensing  chamber  and  permitted  the  steam  cylinder 
CO  remain  at  high  temperatures  and  thus  improved  the  thermal  efficiency.  He  developed 
'  %  domble-acting  feature  that  led  to  a  rotative  engine*  He  accomplished  this  by  introducing 
staam  into  the  cylinder,  first  at  one  end  and  then  the  otlier.  Tliird,  he  adapted  the  fly-ball 
governor  to  the  steam  en^ne.  The  use  of  Watt's  engines  was  extended  far  beyond  the 
m^es  as  grain  mills  and  textile  factories  increasingly  replaced  their  water  wheels  with 
ttiem.  James  Watt  became  associated  with  Macthew  Boulton,  manufacturer  and  financier, 
and  the  industrial  revolution  was  on  its  way,  -  , 

Am  science  provided  the  basis  for  the  development  of  the  steam  engine,  so  the  engi- 
neering of  the  steam  engine  led  eventually  to  the  development  of  the  principles  of  thvrmo- 
dynamici,  Cause-and-effect  designations  are  indeterminate  as  the  heat  engine  becomes 
a  turbine,  an  internal  combustion  device,  a  fan  Jet,  and  takes  many  other  forms.  Similarly, 
laws  of  thermodynamics,  conservation  of  energy  and  entropy  affect  not  only  engineering 
but  pure  philosophy  as  well,  " 
And  all  this  is  associated  with  the  discovery  of  the  atmosphere.  And  there's  more! 
All  of  aeronautics  —  even  space  vehicular  travel  —  has  its  grounding  here.  The  airscrew, 
die  airfoil,  tlie  flight  control  surfaces  are  engineered  for  operation  in  a  fluid  that  has 
weight  and  occupies  space.  And  when  it's  absent,  as  in  space,^  very  special  compensa= 
tions  have  to  be  m  ide  for  that  absence.  Meteorology,  with  all  of  its  instrumentation,  is 
of  course  a  study  of  this  stuff,  air.  Mechanistic  physiolog>'  got  an  impetus  when  atmos- 
pheric pressure  was  reco^lzed  since  its  importance  in  breathing  and  in  respiration  led 
to  more  careful  analyses  of  such.  And  the  end  of  the  story  is  not  in  view.  Air  is  real, 
and  as  a  result  of  the  recognition  of  such,  much  has  happened  in  Western  technQlggy  and 
will  conrtnue  to  happen. 

My  second  case  history  deals  with  the  relationship  between  electricity  and  magnetism, 
Ma^etism  has  been  long  recognized,  of  course,  in  iodestones  which  soon  were  employed 
In  compasses.    Similarly,  electricity,  particularly  as  it  exhibited  itself  in  forms  which 
we  now  label  electrostatic  phenomena,  has  been  observed  and  described  since  ancient 
times,    WUiiam  Gilbert,  in  the  i6th  century,  described  magnetic  phenomena  in  a  rather 
comprehensive  fashion  and  carefully  pointed  out  differences  between  magnetism  and 
electricity.    In  the  attempts  that  were  made  to  rationalize  the  nature  of  them,  they  fell 
under  the  spell  of  the  movement  which  characterized  non- material  entities  as  subtle, 
invisible,  imponderable  fluids.  Heat  phenomena  were  also  described  in  terms  of  such  an 
.  taponderable  fluid,  caloric.    Both  magnetism,  and  electricity  through  the  18th  eento^r 
for  the  most  part,  remained  curiosities  for  the  study  by  the  few  and  for  side-show  erfttfr- 
talnment  exploitation  by  die  most,   Baijamin  Franklin  was  one  of  those  who  contributed 
significantly  to  theory  and  also  to  practical  appiication  of  that  theory  in  such  ways  as 
protection  of  buildings  from  the  destructive  effects  of  lighming.  Condensers,  in  the  form 
of  Layden  jars,  were  utilized  to  provide  electrical  charges  for  a  variety  of  experiments. 
Including  the  innervation  of  animal  tissue.  In  some  of  these  experiments  the  recognition 
occurred  that  electricity  could  be  generated  by  chemical  action  and  the  resultant,  galvanic 
electricity,  was  put  to  new  tests,   Hans  Christian  Oersted  demonstrated  in  1820  that  an 
electric  current  in  a  conductor  created  a  circular  magnetic  field  around  the  conductor, 
^fhus  electricity  and  magnetism  were  tied  together.  There  are  certain  pivotal  ex- 
parlments  in  die  history  of  scienee  which  generate  great  bursts  of  further  experimenta- 
tion and  research.  Oersted's  was  one  of  these.  One  of  the  early  responses  to  it  was  the 
davelopment  of  a  number  and  variety  of  electromagnets.  Here  was  a  way  to  con\^ert  the 
hitherto  useless  electricity  into  mechanical  energy.  The  telegraph  and  the  telephone  ware 
not  far  off  and  communication  would  be  facilitated  in  both  space  and  time  dimensions. 
However,  another  development  of  equal  or  even  more  significance  was  stimulated. 
In  Albany,  N,Y„  a  young  teacher  and  experimenter  at  Albany  Academy,  Joseph  Hmry^ 
parfectad  electromagnets  until  he  was  able  to  attract  and  hold  loads  of  3,600  pounds  and 
more.     As  he  carefully  worked  winding  his  electromagnets,  his  curiosity  led  him  to  S 
speculate  diat  if  electricity  could  be  used  to  generate  magnetism,  why  couldn't  ma^etlsm  J 
be  used  to  generate  electricity?    In  1830  he  succeeded  in  demonstrating  that  moving 


^Sbil  of  wire  back  and  forth  across  a  stationary  magnet  would  induce  an  electric  voltage  in 
wire.    Michael  Faraday  in  the  laboratories  of  Hum^rey  Davy  was  asking  the  same 

^questioni  as  H#nry*  He  showed  that  the  movement  of  either  the  magnet  or  the  coil  or  the 
cantraittng  movements  of  both  would  induce  the  voltage,  He  further  demonstrated  that 
the  starting  and  stopping  of  a  current  of  electricity  flowing  through  one  coil  of  wire  would 

;induce  a  voltage  in  an  adjacent  coll  unconnected  from  the  first*  Winding  both  on  a  common 
core  amplifiad  the  effect,  Faraday  described  all  of  these  reguits  before  the  Koyal  Society 
on  November  24*  ISZi,  and  his  paper  was  published  in  the  Annals  of  Philosophy  in  April 
1832.  Most  of  us,  therefore,  give  credit  to  Faraday  for  the  discovery  of  electromagnetic 
Induction, 

Oersted*s  experiment  might  have  stimulated  fufther  eKperimentaiioni  but  Faraday's 
and  Henry*s  principles  of  electromagnetic  induction  literally  exploded  the  western  world 
into  the  Age  of  Electricity,  Electric  generatorSi  mocors,  and  dynamos  followed  and  were 

-  Improved  md  applied  in  new  ways  day  after  day.  This  is  still  today  the  last  basic  con- 
-tributlon  to  electrical  engineering  as  it  relates  modem  Industrial  development  to  elec= 
I^clty  as  a  source  of  power.  Upon  this,  electrical  engineering  rests  and  operates.  With 
Sthii,  Edlson-s  light  bulb  and  Bell*s  telephone  would  be  more  than  toys.  There  have  been 
.  changes  in  the  energy  source  for  turning  the  generator,  but  the  generation  of  the  elec- 

Efieity  of  our  modern  age  has  not  changed, 

Realizing  that  light  was  affected  by  strong  electromagnets,  James  Clerk  Maxwell 

ihowed  die  electromagnetic  nature  of  light  and  developed  in  1865  what  he  called  A  pynam- 

leal  Theory  of  tjie  glectromagneric  Fields  This  theory  provided  for  an  electromagnetic 

spectrum  of  which  visible  light  was  only  a  part  and  postulated  the  possibility  of  generate 
^  ing  aiecf^mapietic  waves  diat  would  be  transient  through  space.  Maxwell  could  not  prove 
5  this  postulate,  but  Heinrich  Hertz  did  in  1888-1889,  These  Hertzian  waves  were  put  to 
-i  use  by  a  young  Italian,  Guglielmo  Marconi,  early  in  the  20th  century,  to  carry  information, 

and  radio  communication  was  on  its  way,  \ 
■V      My  last  abbreviated  case  history  is  a  twentiedi-century  story.  Our  century  opened 
;  with  an  unqueitloning  confidence  In  two  great  principles  of  conservation,— the  conserva-- 

tlon  of  matter  and  the  conservation  of  energy.  One  had  come  from  chemistry  and  the. 

oftier  from  physici specifically  thermodynamics.  The  quest  for  the  primary  unit  of 
:  itructwre  of  matter  was  seemingly  satisfied  by  the  elatorations  of  Dalton's  atomic  theory. 

As  the  1890's  drew  closer  to  the  new  century,  a  number  of  laboratory  eKperiences  began 

-  to  accumulate  that  were  to  have  revolutionary  effects.  Roentgen  produces  x-rays, 
Becquerel  recognizes  radioactivity  which  results  in  transformationDf  atoms.  J,  J,  Thom- 
son, studying  die  electrical  conduction  of  gases,  senses  there  are  subatomic  units  In  the 
structure  of  matter,  and  the  electrical  nature  of  matter  begins  to  be  more  carefully 
studied,  Thomson,  Rutherford,  Dohr  and  others  develop  models  of  atomSi  in  which  elec- 
trically charged  units,  such  as  electrons  and  protons,  are  the  building  blocks.  It  now 

=  began  to  be  suspectod  that  what  had  been  thought  to  be  different  and  distinctive,  matter 
and  energy*  might  be  only  different  manifestacions  of  the  same  entity.  If  this  were  so 
then  one  might  be  converted  into  the  other.  A  shaggy-haired  apostle  of  the  new  age, 
Albert  Einstein,  summed  it  all  up  in  a  simple- appearing  mathematical  express iorii 
E  ~  mc^.  Simple  it  might  be  in  appearance,  but  compleK  indeed  it  was  to  be  in  its  appli- 
cation and  in  its  impact  upon  society. 

This  is  what  was  involved  when  Hahn  and  Strassman  in  1938  bombarded  uranium 
atoms  with  neutrons  and  got  a  special  kind  of  nuclear  fission.  This  was  another  one  of 
those  pivotal  experiments  such  as  referred  to  earlier.  Scientists  the  world  over  rushed 
to  dieir  laboratories  to  check  the  reproducibility  of  the  Hahn  and  strassman  results, 
i  They  were  validated,  and  since  World  War  11  was  beginning  and  since  the  military  sig- 
: -nlficance  of  these  results  were  evident  to  all  physicists,  science  went  into  hiding  and 
classified  its  work, 

■  J  Nuclear  fission  became  a  practical  reality  in  bombs  and  in  reactors,  The  technology 
C^f  "  nuclear  reactors  has  attracted  our  attention  increaiingly  as  we  have  faced  prospects 
lof  energy  shortages  with  other  sources.  Troublesome  pTOblems  attend  this  technology, 
■J Disposal  of  wastes,  reprocessing  of  fuel  elements,  provision  of  adequate  supplies  of  fuel, 
and  questionable  safety  are  some  of  these  problems.  The  nuclear  reactor  is  still  used  as 
ka  source  of  heat  and  die  energy  transformation  prcH  C^ses  from  the  reactor  on  remain 
?^tha  same.  Consequendy  the  thermal  efficiency  is  poor  and  environmental  quality  is 
^.tiireatened, 

iL=.-  But  if  E  -  mc2,  nucleor  fission  is  not  the  only  transformation  possible.  The  sun  and  . 


stars  instead  of  splitting  atoms  use  nuclear  fusion  for  their  energy*  This  was  brought  to 
earth  in  the  form  of  a  hydrogen  bomb,  but  as  a  controlled  and  metered  process,  we  cannot 
use  it.  As  we  look  to  the  future  and  to  probable  energy  problemSp  the  advantages  of 
nuclear  fusion  make  it  most  enticing.  VVaste  problems  svould  become  insignificant  and 
there  would  be  virtually  no  fucl«source  problem  as  long  as  there's  an  earth  of  any  kind. 
Enticing  thou^  it  may  be,  there  are  monumental  problems  in  harnessing  it  for  metered 
use.  The  hydrogen  bomb  is  initiated  by  a  fission  bomb.  How  can  a  fusion  furnace  be 
started?  Pressure?  Laser  beam?  There^s  no  container  for  a  bomb*  What  can  contain 
the  tremendous  heat  of  the  fusion  furnace?  No  material  will  work.  Magnetic  field  plasma 
are  being  studied  as  possibilities.  And  perhaps  with  the  intensity  of  energy  available 
there  can  be  more  efficient  and  more  simple  energy  transformations  than  the  present 
heat  to  mechanical  to  electrical  back  to  heat  and  light  and  mechanical  with  losses  all 
along  the  line. 

These  are  my  iliustr.uive  case  histories  to  show  hosv  the  fundamental  ideas  of  science 
and  natural  philosophy  may  be  converted  into  the  practical  applications  of  technology  and 
how  that  application  may  be  looped  back  to  reinforce  scientific  investigation  and  can  create 
profound  impacts  upon  our  socict)^  and  our  culture*  As  stated  before,  they  are  not  mu» 
tuaily  exclusive  of  all  other  possibilities  and  they  certainly  are  not  all-inclusive,  I  am, 
of  coursej  rather  fond  of  them  for  my  purpose  here  and  1  dare  suggest  they  represent 
rather  fundamental  ideas  and  fundamenti  developments  in  both  science  and  technology* 
1  also  suggest  that  the  technologist  working  with  the  provision  of  heat  engines  for  trans- 
portationj  with  the  provision  of  electric  power  for  industrial  processes,  or  with  the  pro- 
vision of  acceptable  nuclear  reactors  for  utility  companies  maybe  more  responsible  if 
he  puts  his  work  into  the  broader  perspective  described  or  alluded  to  in  these  stories* 

Technoiogy  stands  at  the  edge  of  history  for  many  of  us*  Technology  has  made  it 
Impossible  for  me  to  renirn  to  thelifethat  sva;  lived  when  I  was  a  youth,  I  have  forgotten 
much  of  the  bad  of  that  life.  I  remember  much  of  the  good,  I  expect  the  advantages  nf  an 
industrialized  society  in  which  I  live  today  and  I  am  fearftil  of  the  evils  and  disadvantages 
Of  such  a  society  in  the  future  and  I  so  often  feel  impotent  to  influence  in  any  way  the  char- 
acteristics of  that  future* 

Daniel  Boorstinj  Director  of  tlie  Library  of  Congress,  in  closing  his  book.  The 
Americans;  The^ Democratic  Experiencei  had  this  to  say: 

The  pgc€  of  Research  and  Devala^enf'*  ,*mgde  if  leem  that  the  future  of  ArritriGan  ciyilizatlsn 
and  the  ihgpe  of  everyday  llfa  e^ld  net  fall  to  be  determined  by  the  masi  and  velocity  of  fht 
anterpriiei  already  in  being*  This  ptrvoded  the  publie  feelings  about  all  lorts  of  industrial 
developments!  the  elaboration  of  packaging  (from  the  paper  bag  and  the  folding  box  to  cellar 
phone  to  double^wrapped  In  cellophane  to  who-could^tal!^what)i  the  automobfie  (frsn  Msdel 
T  to  the  "annuaM'  model  to  semiannual  models  to  who=sould^tell*whot)/  ond  countless  other 
mementyml  big  and  little*^ 

This  failure  of  being  able  to  influence  the  future  he  lays,  in  partj  to  the  foUowingf 

As  American  civilisation  besome  increasingly  permeated  by  iti  technology.  It  lay  Increasingly 
at  the  mercy  of  the  internal  logle  of  advancing  knowledge.  Seienca  and  technology  had  a 
momentum  of  their  owni  eaeh  next  step  was  commanded  by  its  predecuisor^  To  foil  to  take 
that  next  step  was  to  waste  all  earlier  efforti*  Onee  the  nation  had  embarked  on  the  brightly 
illuminated  path  af  science^  it  had  semehew  ventured  into  a  world  of  myitery  where  the  direc^ 
tlon  and  the  speed  would  be  dictated  by  the  instruments  that  cut  the  path  and  by  the  vehicles 
that  carried  man  ahead.  The  autonomy  of  science,  the  freedsn  of  the  iclentist  to  go  where 
knowledge  and  discovery  led  him,  spelled  the  unfreedom  of  the  society  to  chooie  its  woy.^ 

1  think  Boorstin's  right*  1  Nvish  he  weren't  and  it*s  because  of  that  wish  I  want  tech= 
nologists  to  consider  their  work  as  part  of  a  compleK  web  of  interrelations,  1  want  leaders 
in  technology  to  know  our  heritage  as  to  the  source  of  our  ideas  and  to  bo  concemnd  nhntif 
the  future  and  hosv  our  ideas  will  be  used  there.  Wo  stand  at  the  edge  of  hi^iui  % 
have  a  rendezvous  with  the  destiny  of  future  generations, 

FOOTNOTES 

1,  Meivin  Kranzberg,  *'Scionce  and  Technology*  The  Two  Subcultures  ^and  the  pr  *blem 
of  Control*  (Unpublished  paper  presented  at  the  annual  meeting  of  the  Am.  ican 
Association  for  the  Advancement  of  Hcien^ej  Iloston,  February  21,  1976*) 
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House,  1973.)  PP 
4.  Ibid,  p.  597, 
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Graphics  and  Titles  for  Slide  series 

Pete  MartinsE 


'til  an  Lnstructional  de- 

.hould  define  the  expected       P  execution  of  slides  produced 

Btruction.  ^     ,  paper  will  be  the  planning  and  ^  convert  graphic 

The  primary  thrust  of  Wfu.ed  in  con]unction  '^ith  a  earner  _  _  .^^  sudes. 
wlthrcopy  stand.  The  copy  ^wdi-  ^f,^y,„,tlons»  35  mni      ^fj^^,,  effectively 

S  iired  to  produce  "achcT  develop  ^^^^  py^fgsg  onan^^^ 

^es  and  .om.^^«^  ^  ^/also  ^elP  f  ^J^tlon  will  be  limited  to 
:  The  utUization  of  „„.{,meni  can  be  utilized,       pr^  _  student. 

WhU.  almost  any  £?^LSr^^alUble  to  the  =l^ssroom  wacher 
material  and  equipment  gen«^^  .  - "  ^f^um.  Much  of  the  advern8= 

WhUe  the  P"*o"iX  die  kind  of  art  one  sees  ^^^^"^  graph,  clmrt  or  simple 
copied.  It  1.  not  necessarily  *|  K  „ievi.ion  is  ar^vort.  A  i  objects'  can 

SSvlltters  or  a  con^lna^^  w-d  -artworH;-  all 

tltile  using  P^^^^^t^  .*,^  terms  '*art  work,     w  not 
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"n.s^£3?-r: :  "•       - --.^^^^^^^ 

on  woSd  flnSnfo'^™  -45  ^"  sample  of  mood 

S"ch  as  term  bafan,„         id^miricaaon.    rio  standirt  ""'>' "I'quence 

-rrurrS-F"- ^^^^^ 

HAND  LETTERING  METHODS 

~  MACHJNJ  COMMERCIAL 

Colored  Choll,  ___-,«yAj.  NOVELTY 

Crayons  .  Prscuf  Letferi 

Pen  &hk  Var,agraph  yinW  LIft  Off 

Tip  Markers  t!"'i  ^-D  Plmlc  ^ire 


Pssfe  Up 


Regardlegg  of  which  letterfn^ 

(clos!.up  riS,    cSS  !>>'  lM»l»ng  a  do,e  '  """fUrd  3S  mm  camera 

crease  mamificarinn    tt,"  "^'"'^^  °f  lenses  which  acrevv  nnf„  ,1,  ■ 
nation  of  cSstun  Hn*       ""f"""'  °'  '"a8ni""tlon  iJ  «°  m^^^^^^    ^J'^Hng  iens  and  in- 
than  the  c  oILun  r^*"  ^=  e«hflnBenMeTen;  will      f     *'"Sing  the  combi- 

most  copy  work  ■t^'"!"'  ^^o«e-up  rin«a  wllfSSf  '  ""^'^y  slide 

be  a  hole  Sa^n]?tecF1Inr  r""'""''''^'  ™Py'^^^^^^^^ 

ease  of  operation    l^ml.         ,f-of"morcinl  units  are  de<,iiZrt  ^  "nit  or  may 

control  heS  ^aft  Si  T"^^^  °'  ''^P°d8  can  be  adlpled  rf  rnn?  ^"1' u«  f-«ibility  and 
servlceableU^Jeo^  S„f  f  J,  ^  Pad  hS^.=^ ^rsi^g 

t  ?2i|^SJ^-^£vS-l- - 

118  -  .   1  ne  ,uu{m    refers  to  tJie  color 
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iP^^bance  of  tfie  light  being  produced  by  the  bulb.  The  lampa  should  be  matched  to  the  film 
:  being  usad, 

Tha  film  used  for  slide  production  can  be  any  type.  Different  films  record  colors 
j^f#randy  because  they  an'  balanced  for  a  specific  type  of  light*  Daylight  films  require 
,  simlight  or  ll^t  source  that  cloiely  approximates  daylighc.  Indoor  flash  film  is  designed 
te  provide  reaiietic  colors  when  exposed  to  incandescent  light  which  has  more  yellow  and 
ied  components  than  in  dayli^it*  The  inforfnatlon  sheet  packed  with  the  film  will  provide 
'  infonnstiion  on  the  type  of  filter  that  is  required  to  match  the  film  to  the  light. 

After  fte  artwork  is  completed,  the  photographic  process  must  be  used  to  record  the 

V  image.  When  the  artwork  is  placed  on  the  copy  stand  the  camera  adjustments  of  focusing 
and  ^^oaure  must  be  made.    Internal  and  external  light  meters  require  different  tech- 

"  ni^ea*  When  tiie  meter  In  the  camera  Is  used,  the  exposure  reading  should  be  t^en  on 
^  neutral  gray  cards  (available  at  photographic  stores).  External  meters  can  be  used  to 
;  mtaiure  li^t  failing  on  the  artwork  or  to  measure  and  average  the  reflected  light. 

After  the  exposure  has  been  adjusted  and  the  camera  focused,  a  cable  release  should 
;  bm  uied  to  activate  the  shutter.  The  cable  release  is  used  to  minimize  camera  vibration 
which  can  produce  fuz^y  pictures.  The  vieual  maker  c^sists  of  a  camera  and  two  sepa= 
^  rate  copy  stan<^  with  additive  close'^up  lens  combinations.  The  use  of  the  unit  requires 
;  mounting  the  camera  on  the  proper  stand  and  insertion  of  the  film  and  flash  bulbs  The 
unit  is  then  ready  to  expose  the  slide, 

A  great  many  ideas  and  photographs  can  be  obtained  by  collecting  pampMecHj  catalogs 
=  «id  booklets  for  a  specific  subject  area.    These  pictures  and  drawings  can  be  cut  and 
'  mounted  on  colored  construction  paper.    By  lettering  titles  or  short  explanations  the 
-  \UlUitration  can  provide  excellent  leaching  visuals, 

^  .  Charts  and  graphs  are  more  effective  and  have  a  greater  visual  impact  than  statis- 
tics, tabulated  data  or  procedural  listings.  Bar  charts,  pie  charts  and  line  graphs  make 
comparative  information  more  interesting  and  easier  to  comprehend.  Flow  charts  pro- 
Ik  vide  a  visual  Image  tiiat  Illustrates  relationships  much  clearer  than  a  listing  of  steps. 
Visual  representation  of  processes  are  more  easily  graphed  than  a  name  or  title  Identif  U 
cation, 

A  very  simple  and  effective  method  of  producing  illustrations  can  be  done  by  using 
5^  art  or  construction  paper.  After  the  final  idea  has  been  established,  an  accurate  sketch 
:  of  the  viiual  should  be  developed.  The  large  sections  of  the  illustration  should  be  cut  out 
f  bf  contrasting  colors  of  art  paper  and  glued  in  place  on  a  neutral  background.  When  all 
1  :tfie  major  cutouts  are  in  place,  a  black  felt  pen  or  India  ink  should  be  used  to  add  detatl 

and  to  ©udine  each  art- paper  cutout. 
!\     .  When  you  have  a  lingle  photograph  or  illustration  which  requires  different  titles  at 

different  positions  it  may  be  more  advantageous  to  show  each  title  in  different  locations 

on  subsequent  slides.  This  may  be  accomplished  by  making  a  series  of  acetate  overlays 
:  with  the  desired  lettering  in  each  location.    The  acetate  sheets  can  be  placed  over  die 

picture  or  illustration  and  photocopied  until  the  desired  number  of  slides  are  completed, 

V  Diagio  overhead  transparencies  can  be  used  if  colored  lettering  is  desired^  It  is  a  good 
idea  to  test  the  lettering  system  used  on  acetate  film  since  some  materials  leave  an  un^ 
ii^tiy  smudge  around  the  letters  when  they  are  placed  directly  on  acetate . 

"'^  Close-up  photography  of  found  objects  in  conjunction  with  lettering  and  charts  can 
produce  professional  visuals.  Simple  cylindrical  p^ple  constructed  from  film  canisters 
•  or  dowels  which  have  been  painted  and  have  facial  features  added  can  be  used  in  a  variety 
£©f  situations.  The  simple  dolls  marketed  by  toy  manufacturers  may  also  be  used.  The 
fe  dolls  c^  be  used  to  represent  almost  any  human  interaction.  One  to  one  interactions  or 
i  group  tactions  can  be  illustrated  by  using  arrows,  circles  and  titles.  Toy  models  and 
l^bther  found  objects  can  be  used  to  add  3-D  effects  and  realism  to  a  slide  presentation, 
t'':  When  a  series  of  steps  or  procedures  is  used  in  a  slide  series  It  Is  faster  to  use  a 
r;.: strip  tease  procedure  to  photograph  the  sequence.  Construct  a  single  graphic  to  Include 
fejiM  of  Ae  steps  required.  By  placing  a  piece  of  art  paper  over  all  the  lettering  except  the 
j!J;poiition  to  be  seen  on  step  one,  you  can  complete  ono  photograph.  Slide  the  artpaper 
8&«m  ^10  expose  the  second  title  and  photograph  one  and  two*  Proceed  until  the  entire  list 
iijias  been  photographed. 

Wrpf*  Mertlne^  il  a  mamber  of  fht  Technfeal  IdgcaHpri  Dipflrfmtnt  at  the  Univerifty  of  Houiton^  Houiten^ 


The  Consortium  Approach  to  Industrial  Arts  Teacher 
Education 

Jahn  I.  Matthawg  and  Robert  B,  Pyle 

The  neeesilty  of  a  degree  program  in  Occupational  Teacher  Education  with  emphaeis 
in  Industrial  Arts  and  Trade  and  Industry  in  the  State  of  Delaware  has  been  demonstrated 
by  the  action  of  the  Council  of  Presidents  in  its  selection  of  a  director  for  Occupational 
Teacher  Education*  Much  tiiought  and  research  went  into  evaluation  of  the  needs  and  the 
limitations  of  die  state*s  resources  for  providing  such  a  degree  program.  The  Task  Force 
on  Occupational  Teacher  Education  appointed  by  the  Council  of  Presidents  presented  the 
initial  tasic  plan  for  the  degree  program  which  has  been  endorsed  by  ^e  councils  It 
remains,  therefore,  the  task  of  the  Consortium,  in  conference  with  members  of  the  Task 
-^rce,  the  College  of  Education  at  the  University  of  Delaware,  the  Department  of  Educa- 
L.  n  at  Delaware  State  College,  the  various  campuses  of  Delaware  Technical  and  Com^ 
munity  College,  Delaware  State  Department  of  Public  Instruction  and  other  Involved  per- 
sons, to  develop  an  occupational  teacher  education  program* 

RATIONALE 

Because  of  the  unique  capabilities,  facilities  and  locations  of  the  instltutioni  involved 
in  Delaware,  tiie  course  offerings  for  the  Bachelor  of  Science  Degree  in  Occupational 
Teacher  Education  was  divided  among  the  involved  institutions^  Since  the  primary  con- 
cam  at  this  ^int  is  for  the  preparation  of  industrial  arts  and  the  trade  and  industrial 
teachers,  Delaware  Technical  and  Community  College  provides  most  of  the  instruction 
for  the  teclmical  specializations* 

Both  Delaware  State  College  and  the  University  of  Delaware  provide  for  die  pfogram 
content  in  the  General  Studies  and  Professional  Studies  segments  of  the  degree*  This 
required  additional  courses  at  each  institution  as  the  program  developed.  The  pi^gram 
design  called  for  an  additional  person  at  each  Instiwtion  as  a  teacher  coordinator  of 
Occupational  Teacher  Education  and  one  additional  faculty  member  who  helps  teach 
courses.  The  addition  of  ftiture  faculty  will  depend  on  the  need  generated  by  the  PTE's 
Involved  in  the  program  as  it  progresses* 

PROGRAM  OBJEeTfVES 

K  Tq  mske  aygilgble  the  existing  Inifrucflsnql  faeillMes^  prisenf  and  anficipafed  eyrrleula  and 
fgeulf  les  of  Dalaware  Technieal  snd  Csmmgnity  Cslkga,  Dilawsre  Sfafc  CpMege,  and  the 
Univarsif)'  of  Dalgware  for  fhm  devil opmtnf  af  an  Infegrsfed  program  of  Oeeypofional  Teachef 
Education^ 

2*  To  gain  aceepfsnoe  of  fhe  proposed  eurfisulym  in  O^oupaHonal  Teacher  iduqoHon  as  a 

Bachelor  of  Seienee  m  Occu^fional  Teooher  idysaMon  degree  of  Delaware  Sfafa  College 

and  fhi  CoHtga  of  idyeafiori/  University  of  Delowore, 
3*  To  provide  a  solid  conctptgal  sclenMfio-faehnelogical  foundQtlon  for  Ooeypafional  Teacher 

Idycoflon^  both  in  fhe  genera!  sfudiei  and  rhe  technical  specisli^ah'ons, 
4*  To  pr^yce  o  core  progrBm  oFsfydies  applicable  to  those  speclflcaMy  planning  to  tioeh  in 

IndyitriQl  orts  and  trade  ond  Industriol  edycation, 
5*  To  build  in  lufficltnf  instructional  breadth  end  depth,  coupled  with  both  pccypotlonal  and 

teaching  experience,  to  enable  the  graduate  to  perfomi  aeceptably  in  either  siKiation. 
6*  To  provide  o  professional  ^sli  upon  which  the  gradyote  may  contlnye  his  technical  and  prs= 

fessianal  education  at  the  groduote  level* 

THE  TlCHNieAL  SPECIALIZATION  AND  SUPPORT  AREAS 

The  key  to  the  success  of  this  teacher  preparation  program  is  the  professional  aware^ 
ness  that  must  develop.  Each  student  is  expected  to  spend  a  period  of  time  directly  In^ 
volved  In  tiie  industry  whose  skills  he  will  be  expected  to  teach.  In  addition^  die  occupa- 
tional "praciicum"  is  followed  by  a  semester,  or  some  unit  of  timei  spent  in  direct 
observatiQn  or  Involvement  In  the  classr^m.  Classroom  Practicum,  where  tiie  instruct 
tion  of  tills  material  or  process  is  being  given.  In  this  way  the  prospective  teacher 
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%m  familltr,  in  some  m^eure,  with  toth  sides  of  his  profeision  in  time  to  make  the 
^^idmr  of  his  professional  praparation  meaning!, 
Et^  degree  eandldate  eontinues  with  hii  industrial  or  trade  experience  during  the 
pg^QoaM^Dg  iimnter  periods  before  graduation.  In  some  instances  cooperative  programs 
^av©  b#«i  developed  varlom  induitries  or  unions  for  supervised  trade  or  Industrial 
^^tiS  or  eirpeirienee.  This  portion  of  the  program  Is  readUy  modified  for  the  already 
;?fi^r^oed  vocationally  oriented  teacher  education  candidate.  However,  every  attempt 
iitt  made  CD  assass  tiie  c^dldate's  awareness  of  current  trade  and  industrial  pracrices 
i^^risr  to  tiie  ttae  he  begins  his  teaching  career.  This  is  accomplished  through  the  NOCTI 
i^t^^m toatiw  ^d  initial  verification  of  work  experience^ 

The  str^gth  of  the  ongoing  program  in  Occupational  Teacher  Education  is  its  In- 
^fltervtee  and  eontteuing  education  offerings.  These  fil  into  two  main  categoriesi  (1)  pro- 
visional edication  offertags  applicable  to  certification  and  graduate  degree,  and  (2)  ad- 
^^ic<rf  or  updating  cdassei  related  to  technical  information  and  developments, 

liURRICULAR  OPFSRINGS  AND 
IpQLLiGE  OR  UNIVERSITY  eREDIT 

^©  •  The  emphiils  of  tihis  preparation  program  is  die  development  of  adequately  prepared 
|a^i^  science  t^a  teachers  who  will  be  die  bastion  of  defense  against  built-in  obsoles- 
l^^ce  in  the  fUmre,   TTie  industrial  arts  as  well  as  the  vocational/trade  md  industrial 
|ttdua»tid&  t^eher  of  ttie  next  ten  years  must  be  a  new  breed  of  teacher  if  we  in  Delaware 
tt>  meet  our  oWlgations  to  the  state  and  its  citizenry.  No  longer  can  we  afford  die 
IjOTify.  of  substandard  preparation.  The  OTE  program  has  been  realistically  built,  often 
f^af^gii^iiig  tradldonal  ideas  of  what  constitutes  a  college  educations  ^d  concentrates 
OB io^cal  objectives  and  priorities, 

A  lilting  of  wade  and  Industrial  teacher 
I^Wch  obviouily  have  many  subfields. 


certification  in  Delaware  includes  46  fields 


Air  CondiHonlng  snd  Refrigerotion 

Appliemee  Repair 

Auto  Bsdy  Repair 

Auto  Meehaniss 

Avtotlen  Mechanics 

Avfanioi 

Bofberlng 

Brlekiaying 

BuDdings  and  Graundi  Mslnfenan^e 

Carter  Orfentstlon 

Carpentiy 

Civil  inglntering  Aid 
Commercial  Art 

Coep  Vecatlonal  EduQatlon  Fragrsms 
CMietolagy 
Dental  Assistant 
Dental  Teshnieians 
Diesel  Meehanles 
Diyertined  0€€u  pat  Ions 
Drafting  and  Deiign 
Eleetronic  Data  Froceislng^ 
Repair 

Electronia  Data  Fraee^ing— 
Operatl@fi 
.  Ele€tref)l€i  Teehnology 


Graphic  Catimunl^stioni 
Health  Aylitant 
Health  Ogeupatlans 
Industrial  Arts  Areas^ 

Enplaratory 
Indystrial  Chemistry 
Induitrlal  Ejaetrlslty 
Intrsdustipn  ta  Vocgtions 
Iran  Workers  Speciali^ 
Instrumentation 
Library  Aide 
Msohlne  Shop 
Masonry 

Meohonloal  Drowing 
Medieal  Servlei 
Mill  and  Cgblnff 
— ptrating  Engineer 
i'ipeRtttr 

Plumbing  and  Heating 
Printing  and  Photography 
Rad!a-TV  Repair 
Sheetmetql 

Stotienory  ingineerjng 
Welding 


Even  a  curiory  reading  of  dila  listing  of  occupations  should  indicate  diat  many  will 
Inot  exist  in  their  present  form  in  very  few  years.  Many  are  not  to  be  classified  as  having 
Mi^h  cont^t  of  the  traditional  college  ittidies.  However,  we  are  not  to  confuse  what  tiie 
porter  in  the  field  must  taiow  to  be  functional  wldi  what  background  die  teacher  must 
^  ave  to  be  continually  operational*  The  teacher  must  be  able  to  view  die  mobility  of  bi- 
siOrmational  content  in  a  given  occupation  as  merely  Ae  development  of  a  new  set  of  appli- 
feticms  of  his  basic  scientific  and  occupational  concepts. 


It  is  essential  that  the  ccacherg  complutinj;  tlii.^  program  bo  nbk?  to  perform  in  an 
industrial  or  trade  setting  as  well  as  in  the  Liasarooni  i^eccing.  The  needs  of  today,  in 
this  instance,  are  at  a  high  level  of  rfophlrtticatiun  for  the  evencual  inntructor. 

Students  entt-rin^  rhlH  program  take  concurrL-nt  course  ;k  at  borh  the*  Technical 
and  Comniunity  Coilegu  cnnipLiH  aiul  the  (JniverHity  or  .Star-  .allege,  HiiH  occurs  over 
the  entire  4-year  period  in  order  to  properly  integrate  the  ittMi^rnl  srudles  widi  the  scien« 
tific,  technically  related,  and  occupational  ?^tudics. 

Some  nesv  courses  have  been  developed  nt  nil  institutions,  while  some  courses  have 
been  utilized  in  their  prchcnt  foriiu  The  *'CtK>pLMative*' apprciacli  provides  a  nii>ans  to 
allow  credits  earned  in  courses  taught  at  tht*  1'echnical  iind  Cotrinuinltv  C'oUege  to  be 
counted  toward  the  degree  program  v^herc*  ''parnllel''  courses  du  not  exist  at  either  the 
University  or  State  College.  'I'he  samo  roneept  of  credit  for  course  work  earned  through 
the  Division  of  Continuing  l  iducaticm  where  Hpecinl  workshops,  and  upgrading  and  updating 
courses  are  offered  at  industrial  fat-ilities  or  on  cnnipus, 

CREDIT  BY  EXAMINATION 

Many  candidates  for  tlu^  naehLh,)r  of  Science  degreu  are  from  the  present  pool  of 
Trade  and  Industrial  teachers  now  working  in  the  state  under  substandard  certification* 
Since  there  are  a  number  of  trade cunipetency*' CKams  developed  by  Educational  Testing 
Service,  institutions  of  higher  edueationi  aiui  state  departments  of  public  instruction  these 
are  utilized  in  this  program^  A  certain  nuniher  of  college  credit  hours  applicable  to  the 
degree  are  granted  if  those  exam^i  are  passed  at  or  beyond  specified  norms*  Alternately^ 
candidates  are  allowed  course  credit  under  "credit  by  examination"  regLilations.  Flexi- 
bility is  also  allowed  for  substitution  of  courses  to  fit  an  individuars  program  needs  when 
certain  course  requirements  may  be  duplication  of  work  already  done* 

INSTITUTIONAL  PROGRAMS  AND  ADMISSIONS 

Both  the  University  of  Delaware  and  Delaware  State  Ciollege  offer  the  ISachelor  of 
Science  degree  with  the  Occupatitjnal  Teacher  I-^ducati^'^i  option*  For  all  practical  pur- 
poseSj  the  two  degrees  aresetup,  administered,  and  liave  structure  and  content  in  a  simi- 
iar  fashion*  Of  course^  because  of  inherent  differences  in  available  course  offerings  and 
desirable  nexibility,  the  course  requirements  for  ail  degrees  are  not  identical. 

Because  the  actual  degree  will  be  awarded  by  either  the  University  of  Delaware  or 
Delaware  State  College,  a  student  beginning  his  pro.  ram  of  higher  education  applies  for 
admission  to  the  senior  institution  even  though  he  may  be  taking  most  or  all  of  his  course 
work  for  one  or  more  quarters  or  semesters  at  Delaware  Technical  and  Community  Col-- 
lege*  ilowever,  a  student  already  admitted  and  matriculnting  at  Delaware  Technical  and 
Community'  College  may,  upon  the  consent  of  the  teacher  coordinator  at  that  institution, 
apply  for  admission  to  the  degree  program  In  Occupational  Teacher  nducation  at  the 
University  or  State  College.  All  course  work  taken  previous  to  tho  change,  that  would 
normally  be  considered  as  part  of  the  degree  patterni  may  be  applied  toward  the  degree, 

VOCATIONAL  TEACHf  R  CONSIDERATIONS 

A  large  percentage  of  the  teachers  certified  to  teach  trade  and  industrial  subjects  in 
the  State  of  r')elawnre  are  currently  teaching  under  substandard  certification*  These 
teachers  are  in  the  process  of  acquiring  standard  certification  on  the  basis  of  a  60-hour 
program  and  many  wish  to  continue  w-ork  tow-nrd  the  FBachelor  of  Science  degree*  Many 
of  the  courses  taken  toward  meeting  the  state  certification  requirements  have  not  counted 
toward  any  degree  or  even  been  classified  as  college  credit.  The  course  work  must  be 
evaluated  by  the  teacher  coordinator  for  each  degree  candidate,  in  order  to  determine 
how  much  credit  may  be  granted  toward  tlie  degree* 

Previous  work  experience  and  occupational  education  is  evaluated  by  examination 
as  being  applicable  toward  the  degree.  Comix-'tency  in  technical  and  rclaced  course  work 
of  the  nature  current  to  the  present  state  of  the  art  may  be  established  by  the  normal 
"credit  by  cKaminntion"  process*  i"or  cxamplOi  a  person  with  a  significant  background 
in  electronics  may  be  obsolete  in  that  his  total  background  is  vacuum  tube  oriented. 
Sufficient  course  work  to  update  his  knowledge  to  current  solid-state  usage  will  be  re- 
quired to  make  him  functional  and  thus  degree  credit  ^^'orthy* 
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All  teicheri  are  expected  to  complete  the  normal  general  education  sequence  of 
eourses,  including  the  math  and  basic  chemistry  and  phyBics.  Unloss  the  area  of  voca- 
tfonal  education  being  taught,  can  be  established  as  not  using  the  informacion,  a  basic 
materials  aftd  materials  testing  course  will  also  be  requirecL  In  certain  instances, 
mxtm^  work  in  biology  or  related  sciences  may  be  required  in  addition  to  the  chemistry 
aod  physics  requirement.  Competency  in  each  case  is  the  major  consideration, 

STWEHr  Tf  ACHING  AND  PRAGTICUM 

For  the  degree  candidate  who  has  never  taught  school,  the  experience  in  occupational 
aducatilon  may  be  aomewhat  different  than  expected.  Hach  candidate  must  complete  a 
period  of  at  least  seven  weeks  in  an  activity  of  classroom  teacher  aide  or  direct  observa- 
TMs  activity,  referred  to  as  a  Clinical  Practicum,  follows  a  period  of  one  semester 
or  summar  of  actual  on-the-job  work  experience  performed  as  part  of  an  industrial  co- 
operative arrangement  prior  to  the  candidate's  junior  year. 

In  this  way  the  effect  of  botii  the  occupationai  and  classroom  experience  gives  the 
csn^date  a  mjental  set  for  appreciating  the  professional  education  portion  of  this  degree. 
It  Is  ess^tial  that  one  understand  the  full  significance  of  "mediods"  courses  and  student 
ttaehlng  before  he  gets  that  far  in  his  program  If  they  are  to  have  meaning. 

The  student  teaching  requirement  of  the  degree  may  be  met  by  one  of  two  approved 
medio^*  The  most  desirable  m.ediod  is  the  normal  supervised  student  teaching  or  the 
supervised  intern  teaching  experience.  However^  for  the  currently  teaching  vocationally 
certified  teacher,  a  suitable  practicum  experience  is  also  used  as  a  student  teaching  sub- 
grimte*  The  nature  of  this  one  semester,  15  weeks  fulUilme,  practicum  experience  is 
determined  by  the  appropriateness  of  the  circumstances  in  the  judgment  of  the  coordinator 
of  die  program.  It  may  include  research  or  development  of  innovative  techniques  and 
eKperiencei  new  to  the  teacher  in  question,  but  in  each  case  is  under  the  supervision  of 
^e  coordinator  or  his  designee, 

TEAeHf  R  eERTIFICATION  IN  OCCUPATIONAL  EDUCATION 

Indufitrlal  Arti  .  i 

CompletlDn  of  the  approved  program  of  studies,  including  the  on-the-job  work  expen- 
ence^  for  the  Bachelor  of  Science  degree.  Occupational  Teacher  Education  option  Is  re- 
quired for  certification  to  teach  Industrial  arts  in  the  secondary  schools  of  Delaware, 

Tmde  and  Industrigl  Eduecrtlon  -  Thi  Stander d  Certif ieote 

Occupational  competency  both  in  technicai  expertise  and  skills  normally  axpectea 
for  continued  employment  in  the  specific  occupationai  area  to  be  taught  are  expected. 
Candidates  for  this  certificate  upon  completion  of  the  approved  program  for  die  Bachelor 
of  Science  degree,  Occupationai  Teacher  Education  option,  present  evidence  of  occupa- 
tional competency.  This  may  be  established  by:  (1)  2  years  of  fulUtime  work  experience 
in  occupation  beyond  die  degree  program,  or  (2)  sufficient  occupational  experience 
to  score  above  the  50th  percentile  rank  on  an  Occupational  Competency  Exam,  NOCTL 

Dr,  Matthews  and  Dr,  Pyle  ore  mefTib^?ri     rhe  Depaftmgnr  of  OecupaHonal  Edueaflen  at  the  University 
©f  DelowQfe,  Newark. 


Tschnology  as  Content?  Or,  Should  M.LT  Prepare  Our 
Teacher  Educators? 

Jerry  Strelchler 

I  wonder,  are  all  teacher  educators  as  besvildered  as  I  am  by  this  very  broad  and  en- 
"  eompaailng  tei*n  "technology,"  by  entreaties  that  'Mndustrial  technology" on  one  hand  or 
Just  "technology"  on  tiie  other  become  establiihed  as  the  content  base  of  industrial  arts? 
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Now  these  tenns  sound  fine.  TTiey  arc  respectable.  Adoption  and  use  of  these  terms 
certainly  may  go  a  long  way  in  curing  the  pnninuia  about  ihu  seeond  class  membership 
that  we  have  come  to  believe  "industrial  arts'*  enjoys  in  the  educational  establishment. 
There's  only  ono  very  big  thing  wrong  svith  these  intriguing  terms,  Thoy  are  most  diffi- 
cult to  limit,  to  define  in  tlie  sense  that  they  can  be  functionally  useful  to  the  industrial 
arts  teacher  educator.  By  asking  a  series  of  questions  which  I  hope  will  be  answered  by 
those  who  have  been  on  the  cutting  edge  of  conceptualizing  and  functional  1  zing  die  termsj 
I  will  state  what  I  msan  to  find  out  what  they  mean* 
Let's  pose  the  questions: 

1,  As  one  reviews  the  !!ferature  en  feehnelogy,  hisfory^  effeefi,  assesimgnf  and  fufur#  ene  finds 
fhaf  fhpse  Involved  are  from  his^Qry^  saeiol  ond  bghavioral  seienees,  engineering  and  fhe 
"hdrd"  iciengei*  Whaf  are  we  saying  abeuj  jhe  rale  of  fhese  dlielplines  and  fields  as  a 
hew  rele  far  induifrial  arfi  h  advecafed? 

2*  If  if  is  frue  fhaf  eaeh  ef  fhese  diseiplinei  and  fields  have  developed  sysfemi  of  inquiry  and 
effecfive  mefheds  and  preeedurei  of  selving  problems  (feehnolpgy?)  do  we  prpfesi  fe  sarie^ 
hew  feseh  fheir  mefhods?   Waild  we  fhen  need  fo  possess  knewledge  of  each  of  the  dis- 
ciplines ef  fields  fs  do  so? 

3*  Whaf  level  of  knowledge  must  one  aequire  in  each  of  fhe  disciplines  and  fields  whieh  con 
be  idenfifled  wifhin  fechnolsgy  In  order  fe  funcfion  as  a  feaehef  educator  wifhin  fhe  sys^ 
ferns  advoeafed? 

4.  If  fhe  advoeates  of  the  new  curriculunis  are  referring  to  rifiore  than  technology  awareness, 
how  do  fhey  propose  fo  prepare  preienf  and  fijfgre  teacher  educators  with  ikills  and  knowl^ 
edge  of  science^  mathematics  and  eampufers  vital  ts  cwiprehendjng  feehnology? 

5.  If  fhe  adydcates  of  the  new  eyrficulums  refer  fa  feehnology  awareneis  only/  what  will  be 
fhe  appearance  af  a  bachelor's  degree  program  designed  fa  prepare  a  teacher  of  fechnology 
awareness? 

The  following  more  specific  questions  may  lead  to  fruitful  discussion  and  communis 
cate  my  intent: 

1*  If  one  identifies  the  eemponent  disciplines  of  indgsfrial  fechnalagy  as  suggeifed  for  teaching 
on  the  secondary  school  level— ^rnanagement^  engineering^  product  design^  srganizafian  de^ 
velopftienf  and  behavior^  economics  as  applicable^  etc.^in  whaf  depth  and  fo  what  rigor 
wouid  these  be  fagghf  in  the  univefsity  fe  praspecflve  teachers? 

2*  Whaf  level  of  mastery  of  fheie  component  subjesfs  and  fields  should  the  feacher  educafor 
possess? 

3.  Does  fhe  industrial  arts  feacher  educafer  need  fo  possess  some  degree  of  masfery  since  he  ii 
responsible  for  lelecHngj  organizing,  lequeneing  and  feochlng  of  that  confenf? 

4.  If  either  fhe  industrial  arts  teacher  educator  or  professor  within  the  ipeclfic  disciplines  or 
fields  feaches  fhe  subjecf  matter  cHnponenfs  identified  under  industrial  technology,  if  seems 
indusfrisl  arfs  teacher  educofsrs  will  need  to  possess  greater  knowledge  of  salcului,  macro* 
micro  economics^  ecology^,  Sooleon  algebra,  esmpgfer  science,  physical  chemiifry,  etc. 

Is  this  possible? 

5*  To  puraje  fhe  nation  suggested  in  fhe  preceding  qyesfien,  if  industrial  arts  teacher  educators 
are  going  to  metamorphose  Into  technology  educofors^  would  ihay  not  be  obligated  to  face 
the  raw  knowledge  and  data  that  are  pr^uced  by  technology  to  be  able  to  interpret  directly 
from  this  inforrnotion  rather  than  depend  upon  secgndery  or  tertiary  interpreiations  offered 
by  other  fields  and  disciplines?    If  this  is  an  acceptable  role,  how  do  we  prepare  the  new 
industrial  arfs  (technology)  teacher  educafor  (eertainly  a  new  renaissance  man)? 

Thege  foregoing  questions  may  have  been  put  abstrusely,  I  hope  that  in  their  re» 
sponses,  our  colleagues  Drs,  Lauda  and  Lux  will  provide  concrete  meaningful  answers* 

^Technol^y^what  is  if^is  if  really  an  industrial  arfs  monopoly? 

=-Whaf  does  fhe  technology  canponenf  of  fhe  teacher  educafian  cyrrieulum  'Mook  like"  In  terms 

of  coursei,  sequences,  experiences? 
^Who  will  organime  and  teach  the  curriculum? 

--VVhat  lorf  of  preparaflon  will  be  required  to  be  on  effective  curriculum  organizer  and  feacher 
at  the  university  level? 

Dr,  Sfreichler  is  professor  and  chairman  of  the  Deparfmenf  of  Indusfriol  Education  and  Technology  at 
Bowling  Green  State  University,  Bowling  Green,  Ohio* 
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Improving  Graduate  Education  through  Alternative 
Approaches 

Lawrgnee  B.  Wright 

In  1960*s*  two  developments  In  education  sipiiflcancly  influenced  the  growth  of 
altemativa  forms  of  graduace  study.  Bruner  (1960)  defended  the  diesis  that  * 'the  founds- 
ttons  of  any  iubject  may  be  taught  to  anybody  at  any  age  in  some  form/'  (p.  12)  This 
'^flis  ftJrter  barged  upon  by  Bloom  (1968)  who  reported,  * 'We  are  convinced  diat  the 
grade  of  A  ae  an  Index  of  mastery  of  a  subject  can,  under  appropriate  conditions,  be 
tchieved  by  up  to  95  percent  of  the  students  In  a  class/'  (p.  2) 

During  liiii  period  it  will  be  recalled  that  there  was  tremendous  growth  in  graduate 
educariCTi.  Nontradltional  students  In  larger  numbers  began  seeking  graduate  education, 
Many  of  these  had  already  learned  and  accomplished  through  the  school  of  life  but  now 
wiihed  to  be  recopiized  for  these  accompliehm^ts  by  the  award  of  the  more  formal 
^^duate  degrees*  Thus  change  in  graduate  education  was  needed*  The  question  of  how 
dhange  may  be  brought  about  within  the  graduate  establishment  is,  to  say  the  least, 
worty  of  study. 

The  logical  way  to  bring  about  change  would  seem  to  be  through  planned^  systematic, 
condnuoua  evaluadon  out  of  which  a  general  responsiveness  to  the  forces  that  suggest 
need  for  change  could  emerge.  This  Is  how  changes  have  been  brou^t  about  in  gradu= 
ate  adueatlon  over  flie  years. 

But  Ae  rate  of  change  is  accelerating  and  many  say  that  graduate  education  is  no 
longer  responsive  to  the  forces  of  change  tiiat  are  bearing  upon  it.  Alternative  forms 
hava  emerged  and  we  are  wondering  what  to  do  atout  it.  It  would  seem  that  these  alter- 
:  sative  foms  have  developed  because  the  existing  forms  could  not  or  would  not  be  re- 
sponsive to  the  forces  that  caused  their  development*  Thus  a  parallel  and  competing  sys- 
tem has  developed.  And  we  in  graduate  education  are  scurrying  around  trying  to  identify 
what  this  new  thing  is,  wondering  how  we  can  stop  its  growth  which  is  tiireatening  our 
traditional  system  and  occasionally,  in  a  more  positive  vein,  wondering  what  diere  is  in 
Ae  alternattve  formats  that  can  be  Used  to  modify  and  to  strengdien  the  traditional  sys- 
tem. It  is  Mb  latter  concern  that  I  discuss  herei  How  to  Improve  graduate  education 
through  alteniative  approaches, 

aRADUATi  EDUCATION  IN  OPERATIONAL  PRACTICE 

In  practice  graduate  education  Is  that  set  of  experiences  and  their  administrative 
\md  organizational  surroundings  available  to  students  through  graduate  schools  and  col = 
lages.  This  does  not  imi^y  accreditation  although  most  sets  of  experiences  are  accredited. 
It  does  not  imoly  residency  although  most  have  a  residence  requirement.  It  does  not 
Imply  degree  programs  although  most  sets  of  experiences  were  developed  to  be  a  part 
of  degree  programs, 

Rogers  (1969)  lists  10  "implicit  assumptions"  related  to  graduate  programs  in  psy= 
chology  and  suggests  that  we  may  see  relationships  to  various  graduate  departments  with 
whleh  we  are  famUiar* 

h  The  student  cannot  be  trusted  te  pursue  hii  own  lelentifls  and  prefe^ional  training,  (p-  17]) 
2,  Ability  to  pass  exsninatlonl  is  the  btit  eriterian  far  student  selection  and  far  judging  prq- 

feislonal  promise,  (p^  173) 
3s  Evajyatiqn  U  educstian;  edueation  Is  evaluation,  (p,  134) 

4.  PfesentQtien  equals  learning i  What  is  presented  In  the  lecture  is  what  the  student  learns. 

5,  Knowledge  is  the  aoeumuldtion  of  brick  upon  brjck  of  content  and  Information,  (p,  178) 
6t  The  truths  of  psychology  are  known,  (p.  ]79) 

7,  Method  is  science,  (p.  ISO) 

8,  Creative  scientists  develop  frem  passive  leafners*  (p*  ISO) 
"Weeding  aut"  a  majority  of  the  student!  is  s  satisfactory  method  of  producing  scientists  and 
cllnlclani*  (p,  1S2) 

10*  itydents  are  best  regarded  as  monipulable  objects^  not  as  persons,  (p,  1S3) 

If  Roger's  assumptions  are  true  we  have  reason  to  be  alarmed. 


PANEL  ON  ALTERNATIVE  APPROACHIS 
TO  ORADUATE  EDUCATION 

Crowing  out  of  i\w  nccdft)rcH)ntn?Ilingnewforct^s  in  gniduate  education  a  IG-mernber 
panel  sponsored  by  thu  c:ouncil  of  (jraduate  Schools  and  the?  Gniduate  Record  I^Kamination 
Board  was  c^ommissionud  to  inaku  reconinicndationw  on  ilie  .subject  of  Alternative  Ap- 
proaches to  Graduate  Education.  HecomniondationH  niade  by  this  panel  were  published 
in  December  1973,  so  they  have  beyn  available  just  over  2  years, 

I  would  commend  the  vnrirt'  rrporr  calU'd  ScholarrfhliJ^  and  Saciety  to  those  who  may 
want  the  rationale  and  detail  of  which  it  consists,    ^  ^  '    ^  '  ^ 

In  the  interest  of  time  svc  will  dirt  ct  our  attention  to  what  the  panel  saw  as  three 
major  issues  confronting  graduate  education;  (1)  Democratization  us  contrasted  with 
preservation  of  value,  (2)  Public  involvement  as  contraHtcd  widi  niastery  of  scholarship 
and  (3)  DlverBity  of  graduate  ntudents  and  InstitutionH  as  contrasted  with  orderliness  and 
singularity  of  focus, 

WHAT  IMPROVf  MENTS  ARE  SUGGESTED  FOR 
ORADUATf  fOUCATION  IN  INDUSTRIAL  ARTS? 

One  has  an  uncomfortable  sensation  as  thin  portion  of  the  subject  is  addressed.  The 
nature  of  the  advice  that  has  been  synthesized  from  my  experiences  and  study  is  not 
appropriate  to  every  graduate  school  and  department.  Obviously  I  cannot  speak  with  the 
authority  thac  eucfi  of  you  can  for  your  owti  academic  environment.  I  shall  simply  sug- 
gest* "If  the  shoe  fits,  put  it  on'*  and*  'U.et  the  chips  fall  where  they  may," 

I  would  now  like  to  consider  six  areas  within  which  attention  should  be  given  toward 
the  end  of  improving  graduate  education.  These  comments  are  believed  to  be  applicable 
to  other  areas  of  graduate  study  than  industrial  arts. 

Recommendgtlon  No,  1 

QXifly li^i^ia ^ i ty yons  a nd  d epa r 1 1 n en t s  ^ hou jd^  pe r i odica^ly_^redefi no  t he i r  goai a  and 
object  lyes  and  make  them  :pi|blig.  *  I  he  p  r  es  su  r  e  s  f  o  r  al  te  rha  t  i  V  e'  appfoac'hes~t^r°p'adu 
education  are  forcing  Institutions  to  reexamine  their  goals  and  purposes  for  graduate 
education.  We  no  longer  (if  we  everdid)  have  only  one  viable  approach  to  graduate  educa- 
tion, namdy,  producing  research  scliolars.  It  would  seem  logical  that  a  differentiation  of 
purpose  among  Institutions  offering  graduate  work  w-ould  permit  both  meeting  the  varied 
demands  society  now  places  upon  graduate  institutions  andprovlding  efficient,  manageable 
programs  within  them. 

Graduate  programs  are  no  different  from  other  programs  in  that  some  statement  of 
purpose  Is  needed  so  that  decisions  can  bo  related  to  such  a  purpose.  Many  graduate 
programs  were  developed  and  implemented  in  the  1950's  and  1960'^,  especially  within 
institutions  that  were  formerly  teacher  education  Institutions,  This  was  a  period  of  much 
rapid  growth  and  expansion,  IX^llars  were  more  free  than  they  are  now  or  are  likely  to 
be  in  the  foreseeable  future,  OvereKpansion  may  have  been  a  tendency.  Redefinition  of 
goals  and  objectives  is  in  ordur, 

Ricommendotlon  No,  1 

Graduate  ins^l tu tiong^ jind  departments  should  .re-exiunirie_thoir  polieieg  and  proce- 
dures, so  jhat_jhey  a  re  cons  istg.n.t,  wit£.theix_EoaU_  ajd.o^^  and  so  that  they  becgnie 
!^9^g  j^^^jble_jind  more  r  ej^in  s  1  ye_  to  both  ^  s  tud  en  tan  d  gocietal  jneeds ,  A I  te  m  a  t  i  ve  ap= 
proaches  to  graduate  education  are  forcing  us  to  examine  the  level  of  flexibility  in  our 
programs  to  meet  the  needs  of  new  and  nontraditional  students.  Traditional  graduate 
education  with  all  too  few-  exceptions  can  only  be  characterized  as  rigid. 

Traditional  graduate  education  tends  to  emphasls'.e  time  and  space,  One  hardly  needs 
to  illustrate  the  point*  IX?  you  penalize  students  for  failure  to  attend  class?  \lo  you  have 
an  institutional  policy  wirh  respect  to  attendance?  Why  does  an  undergraduate  degree 
require  4  years  of  study/  why  does  a  master's  degree  require  30  semester  credits  of 
study?  Why  does  doctoral  work  tend  to  require  nominally  three  years  of  study  beyond 
the  baccalaureate  degree? 

The  Carnegie  Commissinn  (l^'ni)  recommended  that  the  M.D.  be  awarded  for  three 
years  of  study  beyond  the  baccnlaureate  degree  and  that  '*the  length  of  time  spent  In 
undergraduate  college  education  can  be  reduced  roughly  by  one-foufth  without  sacrificing 
educational  quality."  (p.  1) 
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Graduate  Colleges  are  not  only  rigid  for  graduutt;^  fltiidt'ntH,  but  alno  force  rigidity  in 
undergraduate  programs. 

Our  programs  can  lie  inade  more  flexible  and  artractivc  ro  Htudcnt^.  This  can  be 
done  with  no  reduction  in  quality  t)f  j-irograniH. 

^ecommindotion  No.  3 

Graduate  faculties  should  expect  fg  clninge  cheir  Eracticf  s  regujarlj;  to  be  res£^ 
to  what  regearch  j^ence  shosv/ to"  be  deslfaye  vyitli  r^^^  apd  lea  iming. 

There  are  twolnterrelateJ  differentials  between  graduate  and  undergraduate  educa- 
tion. The  first  is  that  in  undergraduate  education^  the  studentH  are  younger  and  therefore 
lass  experienced  than  graduate  students.  The  second  in  that  graduate  students  have,  for 
tiie  n^ost  pan,  successftilly  earned  at  len.^t  one  4- year  undergraduate  degree,  it  svould 
seem  that  any  other  differences  are  designed  and  probably  should  be  derived  from  our 
knowledge  of  what  is  appropriate  for  a  graduate  student  population  each  of  whom  has  at 
least  one  4- year  baccalaureate  degree  and  each  of  whom  is  prcsumubly  both  older  and 
lomewhat  more  mature  than  the  undergraduate  student. 

The  independence  of  approach,  the  closeness  to  faculty,  the  interaction  with  peers, 
the  work  at  the  synthesis  and  evaluation  levels  are  not  only  appropriate  to  graduate  edu- 
cation. However^  they  are  appropriate  to  graduate  education  and  to  the  extent  that  it 
fails  to  build  upon  these  levels  it  is  falling  far  short  of  its  potentiaK 

Graduate  education  would  be  much  improved  by  es-amining  our  practiees  in  teaching 
and  ieaming  which  seem  to  be  alternatives  to  the  traditional  and  by  adopting  those  for 
which  positive  research  evidence  is  available, 

Rtcommendation  N©,  4  ,      .    ^  - 

Gradua te  f acul tie g  shou kj^e^e v al ua te  _thei^r_evQluajiqn  systeni  ^_so  cha^ 1 1  le  f o_cu_s__i ^ 
on  learning  and  the  outp^ut  product  rather  than  jradgSj  credits  and  cl_e gr e eg . 

"The  evaluation  methods  used  control  students*  attimdcs  nnd  activities  a  groat  deal 
more  than  many  of  us  may  realize, 

Andrews  (1973)  discusses  trndit  tonal  e%'aiuatkm.  A I  thou  ah  he  is  discussing  evalua- 
tion at  the  undergraduate  level,  his  comments  are  Just  as  meaningful  in  criticizing  grad- 
uate level  evaluation  using  the  traditional  system: 

The  epifome  of  quanfiirng  fhe  unqganHiable  ii  a  grade  po\n\  average  ssleulafed  fo  3  ar  4  or 
even  5  "slgnifieQnf "  figures.  If  woild  be  ridiculeui  if  W  were  not  lo  seriogi.  h  fixates  students 
on  their  grades  initead  of  on  their  learning,  it  aeti  students  into  eompefif ion  rather  than  so- 
Qperstion,  it  fosters  cheating.  It  restricts  the  nature  af  eoi  fse  gosll  orid  formats,  it  fasilitates 
Itereotyplng  of  students,  and  fii^  arbifra'y  but  Hnorur  t  di;  lnctisfi  betweeri  ane  grade  and 
onother  introduces  an  unnfedessgry  element  U\iB  an  already  anxious  itudenf  life*  It 

Is  an  obsurd  and  loeialiy  dangerous  autharito'i.r^  lon'^n  that  experts  know  the  truth  and  that 
their  evaluations  of  people's  work  ar^  ^^W  valid*  All  ^hs  '^^.illable  evidence,  study 

gfter  study^  suggesfs  that  grades  cirp  v.*;i<h!^j,=  in  predicting  success  in  real  life,  regardless  of 
the  field  or  career  or  the  m^3m  s^f  ^^^.a  j*  !  »y  sui.  ^nss*  Of  course,  grade  point  averages  nnake 
the  iob  of  selecting  one  p3rsw*n  coi  -ch  should  be  difficult,  easy*  (3rade  points 

fit  nicely  into  eleetronic  cw'iipuU'.'S  (p.  31) 

Actually,  evaluation  ougni  don    primarily  to  determine  competence*  It  is  a 

terrible  wapfe  of  time  to  adndt  carcfuHy  ;4 elected  students  into  graduate  programs  and 
then  to  wyi.-^  goodly  numbers  out,  iMore  rime  might  svcll  be  spent  on  selection  and  then 
the  facul*>  should  develop  an  attitude  of  ser^-ing  students  to  the  end  of  helping  them  to 
iucceed.  Examinations  should  be  for  diagnustic  purposes  and  should  be  repeated  if 
neceisary.  This  in  no  way  should  be  viewed  as  lowering  standards.  It  should  be  viewed 
as  a  humane  svay  to  maintain  or  even  raise  standar  ■  .  I  astery  as  a  concept  of  perform- 
ance is  certainly  an  alternative  with  much  promise  a  /  g-Tiduaie  education* 

Our  institution,  on  an  experimental  basis,  has  iu  r^*  c  an  alternative  grading  system, 
which  is  desired  to  place  the  emphasis  on  perforn.an^t  '-rvels. 

The  range  from  low  to  high  and  the  definitions  of  d^;    lopniental  levels  follow- 

Lowest  —  Develo^ental  Level  4i  Can  perform  with  supervi-ion  and  oi^iUtance,  Development 
IS  at  the  level  of  k howl edg e/a war eness* 

Devtlopmentmental  Level  3i  Peripdie  aiiistance  and/ or  ^pervision  required* 
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Df velopmental  Level  2i  Perforrnanct  wtfhogf  sypefvlsion^  and  wifh  inifioHve  ond 
sdapfabi  lify  \q  relsfgd  areas* 

Highest  ^  DevelppniantQl  Level  h  Qualified  fo  insfruef  of  lead  olhers;  \o  combine  with  related 
eompeteneiei  fo  develop  arlglnal  prsblemi  ar  iatui-ioni. 

RoGOmmendQtion  No.  5 

Graditata  degree  programs  should  contain  jjreaci ve  component  which  givee  priority 
tg__B gjdent  interest^  and  needs  as  c_ontrajjted  to  ^nBthutlpnoi'jnd^^^^ 
and  needs,  ~        -  -  — 

it  would  seem  to  be  a  mistake  not  to  have  a  creative  component  which  causes  students 
to  identify  the  experience,  clearly  delineate  what  it  is,  plan  for  it,  collect  data,  analyze, 
organt^a,  ayntheelze  and  report  on  the  experience  in  writing.  Students  should  be  required 
to  demonstrate  entry  level  competencies  within  such  a  component  at  the  master's  degree 
leveh  At  advanced  graduate  degree  levels  additional  experiences  should  provide  for  the 
development  of  higher  competency  levels  appropriate  to  older  and  more  mature  scholars. 
The  rigidity  now  imposed  in  many  graduate  institutions  might  be  softened  to  focue  on 
student  interests  rather  than  institutional  and  faculty  interests.  This,  It  would  seem, 
could  easily  be  done  without  lowering  standards. 

Eckert  (1974)  in  addressing  the  iMidwestem  Association  of  Graduate  Schools  sug- 
gested that? 

Graduate  faculty  memteri  in  eduaatidn  must  beqame  better  role  msdeli  if  they  wiih  ta  eneajroge 
habits  of  inquiry  ond  discavery  on  student's  part,  (p.  IS) 

The  role  model  may  be  our  key  to  the  teaching  of  the  affective  domain  in  graduate 
education*  On  the  assumption  that  the  on-campus  university  professor  is  the  best  role 
model,  this  augers  against  external  degrees  and  no  residence  requirements. 

Working  with  a  professor  who  is  in  the  midst  of  a  writing  project  or  other  profes- 
sional service  teaches  one  some  things  about  what  that  experience  requires;  for  eKample: 

K  THqt  almost  nothing  is  written;  ft  is  rewritten. 

2.  There  Is  no  short  cut  through  the  preporotion^  reieorsh  and  study  required  for  developing  o 
saholarly  paper. 

3.  The  only  way  ta  publish  is  ta  plaae  priority  on  writing. 

4.  The  results  of  pyblicatlan  are  prafesilonally  rewarding. 

J,  The  preparotian  of  pubiicatlahs  strengthen  those  who  prepare  them. 

6,  Research  and  study  can  be  fun. 

7.  Those  who  publish  gain  on  Increased  level  of  visibility  and  usyally  respect, 
i.  Advice  of  thase  wha  publish  is  sought. 

?.  C^mittee  service  provides  for  interaction  with  one's  celleagues. 

f.,'  = 

Racomnnendstion  No.  6 

Graduate^ducation  whether  traditional  or  nontraditional  should  maintain  a  high  quality 
standard  appropriate  for  the  levels  of  adyancement  and  matu  that  characterize  gradu^ 
aje  students. 

The  fact  that  alternative  forms  of  graduate  education  have  sprung  up  does  not  in-and- 
of-itself  mean  that  quality  has  or  will  suffer.  The  natural  problem  with  the  traditionalist 
is  that  alternative  forms  to  the  traditional  are  threatening.  An  easy  way  to  attack  is  to 
express  the  fear  of  lowering  standards.  Quality  is  as  Important  for  alternative  forma  of 
graduate  education  as  for  traditional  forms. 

The  Committee  on  Post  Baccalaureate  Experiences  of  the  Michigan  Council  of  Grad* 
uate  Deans  (1975)  has  addressed  the  question  of  quality  in  graduate  education.' 

Graduate  study  means  advonced^  intensive^  purposeful  study,  Accsrdlngly^  In  order  for  a 
learning  experience  to  be  valid  and  creditable  as  graduate  education^  either  as  on  entity  unto 
Itself  or  ai  a  cornporient  of  a  degree  program  it  should  at  least  display  these  characteriitiesi 

1.  Subject  matter  should  be  at  a  level  which  reflects  ond  builds  upon  the  knowledge  and  in^ 
tellectual  maturity  a  capable  itudent  acquires  during  the  undergraduate  years. 

2.  The  experience  should  demand  that  students  inquire  searcHingiy  and  apply  themselves  fully. 
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3.  Shjdefiti  should  be  In  cl^  snd  frequent  tonfaet  with  exptrleneed  icholgr-tiachers.  This 
neimalty  requlrei  eleaes  ©f  g  size  that  faclllrgtes  inferQCflen  between  the  itudent  ond  the 
pro^sar  ss  well  as  smong  the  students  themietves, 

4.  The  experlenee  rfiould  be  ef  sueh  duration  that  there  is  time  for  reflection,  absorption  and 
the  ^ergen^e  of  independence  and  self-confidence* 

5.  Resaurcei  and  enviranment  should  be  sufficient  to  promote  learning  and  meet  educational 
ob[ect!ves^  . 

6.  Pravifioni  shajld  exist  for  evaluation  of  student  perfemanee  to  an  extent  that  the  itudenti 
and  their  teachers  can  be  secure  in  the  worth  of  their  occompliihrnents, 

'  if  the  quality  atandardi  suggeai^d  by  the  Michigan  Council  of  Graduate  Deans  were 
to  be  foUowed  for  both  traditional  and  altemative  graduate  education,  we  could  as  easily 
lump  the  two  categories  together  and  do  what  is  beat  for  graduate  students  without  worry- 
ing about  whether  it  is  an  altemative  form,  i  A' 

It  is  not  ttie  credits,  nor  the  years  in  school,  nor  the  amount  of  transfer  credits,  nor 
degrees  held  to  are  important.    What  is  important  is  how  effective  graduates  will 
'       in  die  work  roles  and  life  roles  for  which  their  graduate  study  has  prepared  them. 
=  Quality  toward  this  end  should  be  among  our  central  concerns, 

WHAT  ARE  THE  CHANCES  THAT  GRADUATE  EDUCATION  WILL  BE 
Re^ONSIVE  TO  THESE  AND  OTHER  RECOMMENDATIONS? 

Pait  experiences  would  not  suggest  that  we  be  terribly  optimistic.  What  1  predict  is 
mi  alternarive  forms  will  continue  to  exist  and  will  in  fact  flourish  because  traditional 
programs  operated  by  traditional  professors  will  resist  change  vigorously, 

Hefferline  (1969)  has  pointed  out  the  problem: 

Trodltionallsts,  af  course,  haye  viewed  such  changes  In  higher  educotlon  as  debasements- lead- 
ing, evef  the  years,  ta  humanism,  science,  prafesiionolisn,  ufinty,  or-worie  yet-populars^tlon. 
Could  the  BA*  of  Ph.D*  degreel  remain  pure,  unsuiried,  and  "rlgofous"  If  the  requirementl  for 
these  deirees  were  altered?  ShcKJld  job  fetpalning  be  offered  in  the  groves  of  ocQdeme, 
left  ta  Induitfy,  the  job  carps,  and  ^r!id»nentory  services?   Should  itudents  with  non=stondord 
baekgraunds  be  allowed  to  enroll?   Dare  the  universities  undertake  aetian  projtcts  an  urban 
preblems?  Should  the  collegei  rlik  carruptien  by  trying  to  educate  the  moises?   (p.  4-5) 

Hefferllne  (1969)  has  gone  on  to  suggest  why  it  is  so  difficult  for  organizarions  to 
^ange«  He  lists  five  reasons: 

1,  Organizations  are  Inherently  pass! ye. (p.  10)  /  im 

2.  Voluntofy  organizations  ottract  memberi  who  agree  with  theif  activities  ^p*  lU) 
a!  Ofganlmatiofis  tend  toward  Institutionalization  and  ritualism. 

4.  OfganiEations  that  are  liyelihoodi  for  people  tend  to  c^e  to  t^lst  only  al  livelihoods  for 

their  people »  (p*  12)  >     i       .  .        i      ^  J\  u 

5  Maintenance  of  instit^Jtlona!  effectiveneis  or  achleyement  (such  as  student  i  learning)  li 
only  ane  pr^lem  that  arganizations  must  face  In  order  to  suryivi.  Other  problems  may 
take  pfecedenee  oyer  it*  (p*  12) 

Academic  institutions  appear  to  have  not  only  the  above  problems  but  according  to 
Hefferlin  (1969)  have  these  problems  as  well: 
;  •  U  Their  pgrpasei  and  support  are  basically  coniervative.  (p,  13) 

2.  The  educational  syitem  1 1  vertically  fragmented*  (p*  13) 
:  3.  Within  higher  education,  ihltitutianal  reputation  is  nat  ^sed  on  innovation,  (p,  14) 

4.  Faculty  members  have  obierved  their  vocation  for  years  ai  students  befare  jaining  if*  (p*  14) 
!  5.  The  Idedogy  of  the  academic  profesiian  treats  prafessofs  as  independent  prafesslanals,  (p,  15) 

V  a,  Acod^lcs  are  skeptical  abaut  the  idea  of  efficiency  in  acadenic  life,  (p*  15) 

■  7,  Academic  Institutions  are  deliberately  structured  to  resist  preciplfant  change,  (p,  1^ 

As  has  been  pointed  out,  graduate  education  does  not  mean  the  same  thing  to  each  of 
'  urn    Our  institutions  cannot,  indeed  they  should  not,  all  attempt  to  be  research  oriented 
^Mnstiwtions.  Neither  should  we  all  attempt  only  to  upgrade  practitioners  in  the  professions 
nor  should  we  attempt  only  to  be  responsive  to  the  needs  of  nontradltional  students* 
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It  would  ieem  that  what  is  needed  is  continued  study  and  examination  of  what  graduate 
education  is,  of  what  our  inititution  is  capable  and  to  svhat  graduate  work  can  our  faculty 
hm  committed.  With  such  a  etudy  within  each  of  our  Institutions  we  can  each  define  what 
graduate  education  is  for  us,  we  can  state  this  clearly  and  having  done  this,  we  can  prob- 
ably (kt  it  well.  For  any  given  inititution  without  having  first  decided  on  and  subsequently 
reviewing  the  decision  about  what  graduate  education  is  for  that  inscitutlon,  graduate  work 
is  likely  to  drift  like  a  ship  without  a  rudder,  never  making  progress  coward  any  particular 
goal  and  certainly  making  it  difficult  for  making  decisions  since  there  is  no  directional 
baiis  u^n  which  decisions  can  be  made.  The  task  seems  clear.  We  can  not  fail  to  define 
and  re=deflne  our  pu^oses.  Graduate  education  can  be  improved  by  selecting  manageable 
portions  of  graduate  education  to  which  our  inHtftutional  attention  can  then  be  directed. 

What  are  the  chances  ihac  change  can  be  brought  about  In  our  graduiite  ^ichools  and 
colleges?  It's  really  hard  to  say.  But  1  know  one  thing.  It  depends  on  me  and  it  depends 
on  you.  If  we  marshal  our  forces  to  meet  e^cisting  and  future  heeds,  we  have  some  chance. 
We  really  don't  have  much  choice.  It  is  a  perpetual  challenge  which  will  exist  throughout 
our  profeislonal  life  times,  if  we  really  are  professionals  we  svill  rise  to  the  challenge, 
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From  Heritage  to  Horizon  by  Design  or  Default? 

MIohaei  Sueharskl  ^ 

In  thli  eentury  tachnologlcal  change  has  become  lo  commonplace  diat  to  prasent 
UlUitratlona  would  be  more  boring  than  informative,  Toffler  writes  In  Future  Shock,.  ^? 
^  "Westeni  society  for  the  past  300  yeari  has  been  caught  up  In  a  fire  stoim  of  change*  Z 
"This  storm,  far  from  abating,  now  appears  to  be  gatiierlng  fbrce."  This  itonn  like  my  Ji 
great  stormi  buffeti  and  teari  ui  and  the  things  we  construct.  Like  a  hard  driven  snow  )i 
&)ds  the  cracks  and  comers,  this  storm  spreads  its  grip  into  the  entire  fabric  of  what  d 
we  are  and  what  we  taiow. 

After  Fumre  Shock  Toffler  wrote  TTie  EcO'Spasm  Report  which  examines  die  pos^  1 
slbUiity  of  a  mass  breakdown  of  Industrial  and  postindustrial  society*  Ehrllch  expanded  i| 
on  the  energy  crunch,  unemployment,  and  pollution  as  symptoms  of  things  to  come  when 
he  wrote  The  End  of  Affluence,  Mass  media  is  filled  with  projections  and  predictiQns  tot  $ 
today  and  tomorrow,  Fu^re  Altepiatlyes_for  Industrial  Arts>  the  25tti  Yearbook  of  the  J 
American  Council  on  Industrial  Arts  Teacher  Education,  addresses  the  fumre  of  Industryg  :?| 
technology  and  industrial  arts  with  thorough  coverage  and  Indepth,  professional  conceni,  i 

I  have  a  daily  concem  for  industrial  arts.  That  concern  is  reflected  by  two  profess 
sional  colleagues  and  by  the  faces  of  135  junior  high  school  students.  I  have  a  concern,  d 
that  extends  beyond  my  classroom  and  my  school  district  widi  regard  to  die  fuwre  of  f!| 
Industrial  arts.     Without  a  play  for  the  dramatic,  my  concern  for  some  time  has  been 
accompanied  by  speculation  about  the  future  of  industrial  arts»  if  indeed  In^strial  arts  ^ 
does  have  a  future.  It  is  witii  these  concerns  that  1  conie  to  Crossroads  *76  to  share  with  \J 
you  dialo^e  about  our  movement  from  heritage  to  horizon,  its  design  or  our  defaulte  j 

Not  one  of  us  is  die  person  he  was  yesterday.  Nor  will  he  be  tomorrow  who  isl 
today.    People  undergo  change  from  day  to  day  in  a  slow*  almost  imperceptible  manner. 

In  this  context  of  gradual  life  change  I  propose  a  model  of  industrial  arts  be  couched*  : 
A  living  model  in  which  change  will  be  accepted.  In  fact  expected.  Change  not  in  esqDloslve J 
Of  total  form*  but  in  daily  evolution  toward  renewal,  relevance  and  excellence. 

I  am  well  aware  that  profwsals  for  a  national  curriculum  have  been  made  before,  t 
1  am  also  aware  of  the  cry  from  various  quarters  when  such  a  proposal  is  made*  Flexi*  1 
blUty,  individual  needs,  personal  developmait,  self  wor^,  autonomy,  states'  rights,  local  S 
conttol,  community  schools,  folklore  and  dad's  industrial  arts  project  are  all  familiar  4 
variations  of  the  cry,  1  have  also  become  aware  of  a  statement  in  economics  by  Toffler*  -J 
**If  It  caiinot  be  modeled  it  cannot  be  controlled,"  I  add  that  then  it  is  likely  to  control  1 
the  pracrtrtoner,  jl 

A  plan  of  this  scope  Involves  a  multitude  of  particulars  too  numerous  to  detail,  But^^ 
some  key  elements  can  be  extracted  and  examined  to  understand  the  model  arid  to  hel^ 
ascertain  whedier  the  fantasy  feasibility  threshold  canbeapproachedj  much  less  crossed,  S 

It  is  envisoned  diat  tiie  living  model  of  Industrial  arts  would  be  composed  of  ongoings 
secondary  school  programi.  Programs  that  exem^ify  the  very  best  of  what  industrial^ 
arts  is  today,  programs  diat  are  propelled  toward  what  industrial  arts  can  become  to-  • 
morrow.  Programs  that  employ  a  variety  of  methods  and  strategies,  P«3grams  run  by;; 
alerCi  articulate,  creative  staff.  Programs  that  are  based  on  conceptual  content  models, } 
Programs  with  relevance.  Programs  that  are  vital,  alive,  with  the  zest  and  romancal 
that  industry  gives  our  world.  Progranis  that  turn  kids  on.  In  short,  programs  that  cml^ 
be  pointed  to  with  pride  as  being  industrial  arts. 
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'^idary.  ichool  programi  which  meat  the  erlterion  of  being  the  forefront  of  tha 
' "  Sttit  art  must  be  searched  out  and  dasipiated  as  such  by  industrial  arts  leaders, 
one  model  center  should  be  located  in  each  of  the  national  regions  of  AlAA, 
iefeters  cm  be  used  for  research,  visiting,  future  internship  and  residency.  Can- 
^  ititute  hubs  from  which  viable  industrial  arts  theory  and^  more  importantly^ 
^raif  industrial  arte  practice  can  flow* 

pSri^ -Sgure  Aat  is  central  to  the  living  model  of  industrial  arts  is  the  claairoom 
^J|b#?*   Any  diiclpline,  industrial  arts  included,  is  not  projected  to  the  public  nor  is  it 
^^^Witspractltionersbycontentbase,  scholarly  works,  professors  or  even  leader- 
jfilp£  ^tte^^dasipom  teacher  brings  the  discipline  to  display  on  tiie  home  ground  of  his 
^ffi^nity;    Tha^lsisr^m  teacher  also  plays  a  key  role  in  the  success  of  program 
"^^tiS'?^d  innovat^^     House,  writing  on  the  acceptance  and  success  of  innovation,  dis- 
^^^%at  it  is  often  the  teacher  in  innovative  climate  who  is  the  informal  group  leader, 
Kfii  who  initiates,  orianizes  and  directs, 

iBThe  classroom  teacher  Is  the  one  person  In  the  ^sition  to  monitor  tiie  impact  of 
.J&^ti^  to  to  classroom  on  a  daily  basis.  He  can  ascertain  if  growtii  and  Innovation 
.-riiH^rous  enou^  to  widisiand  die  buffeting  of  the  daily  school  routine.  The  teacher 
l&ip^judge  whether  Aa  growai  and  InnovatiQn  he  is  involved  with  are  flexible  enough  to  fit 
l^  sitiaU  rural  school  with  limited  capabilities  and  the  large  metropolitan  educational 
&loisus.  The  teacher  can  adjust  the  level  of  the  material  of  innovation  and  growth  for 
li^eni  on  one  level  to  keep  it  palatable.  Other  teachers  can  do  the  same  on  other  levels, 
Thou^  tiie  classroom  teacher  is  the  central  figure  in  this  proposed  living  model  of 
!:fiAiitrlal  arts,  he  is  not  self  supporting*  Support  in  this  model  must  be  derived  from 
Iftra!^;  fbundationsi  State  supervisor/ coordinator,  teacher  training  institutions  and  pro- 
sional  organli^atlons, 

i  The  supervisor/coordinator  forms  the  support  for  industrial  arts  m  any  pvan  state, 
ato\xgh  fte  dlstriburton  of  funds  and  services  the  state  supervisor/coordinator  has  the 
iiiis  to  support  a  bigger  and  better  manual  training  program  or  to  lock  in  on  the  goals 
K;  technology  education.  .  ^ 

to  a  state  where  a  model  center  would  be  located  the  chief  industrial  arts  officer 
ffibuld  definitely  augment  or  dewur  ttie  success  of  that  center.  But  whether  a  state  has  a 
faiodeT  center  or  not,  the  state  supervisor/coordinator  is  in  the  prime  position  to  observej 
lepUect  and  disseminate  information  from  the  models  to  the  industrial  arts  teachers  of 

fjai  state*  .       .     ■  ^ 

te:  A  second  support  role  involving  industrial  arts  teacher  trammg  msiitutions  must  be 
^i^oped.  Traditional  and  new  me^ods  of  training  and  updating  teachers  in  technological 
ffiia  peda^glcal  dieory  and  practice  must  be  examined,  evaluated  and  selected.  More  use 
^^temship  and  clinical  professorship  could  take  place  in  model  centers  wltti  university 

r  The  university  resources  and  staff  must  provide  another  important  supportive  serv- 
tiee  to  fte  modal  centers,  Thay  must  use  their  research  and  scholarly  capabilities  to 
ipro^Kde  Input  to  rtie  modal  center  staff  members.  Seminars,  workshops,  publications  and 
foonsultantshlps  must  be  developi^'  to  update  and  vitalize  the  programs  being  used  at  the 
Imodel  centers.  Questions  that  arise  at  die  model  centers  must  be  submitted  to  the  uni- 
^  '  ^ii^  staff  and  graduate  schools  for  research  and  answers, 

drganized  personnel  within  the  profession  are  the  third  support  for  the  living  model 
ter.    A  strong,  single,  unified  group  made  up  of  a  majority  of  die  nation's  industrial 
^  teachers  occupies  a  keystone  position  in  supporting  the  model,  A  professional  organ i- 
Slpn  is  the  best  possible  group  for  spearheading  the  establishment,  growth  and  dissemi- 
toon  of  a  viable  industrial  arts  curriculum  on  the  national  scene, 

Obviously  a  proposal  of  this  scope  calls  for  a  unification  of  the  profession,  a  gather- 
fce  dan  to  bury  hatchets  and  let  bygones  be  bygones.  Yet  the  majority  of  industrial 
arts  teachers  do  not  Identify  with  any  national  group.  If  the  teachers  would  come  out 
behind  tiieir  circular  saws  and  drawing  boards  to  support  relevant  curriculum  de- 
^^ment,  would  Industrial  arts  of  die  ftitu re  be  reoriented  and  revitalised  sufficiently 
*  meet  tiie  needs  of  students  in  our  post  industrial  society? 

I  earn  the  support  my  family  needs  as  a  classroom  teacher.  But  I  have  serious  doubts 
^ut  Ae  abUities  and  attitudes  expressed  by  my  professional  colleagues.  Can  they  rise 
m  "fee  ch^^^  set  forth  in  the  25th  ACIATE  yearbook?  If  we  were  to  place  present 
^duitrial  arts  on  a  continuum  from  manual  training  to  the  newly  proposed  technology 
^^iieation;  would  we  find  our  position  closer  to  yesteryear  than  to  tomorrow? 
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Most  of  the  reasoning  behind  my  concerns  about  industrial  arts  does  not  carry  the 
teg  of  significant  ditference.  Nor  is  it  the  product  of  complex  national  surveys  or  of  sage 
phUoiophical  introspaction.  It  is  mostly  gut  reaction  that  1  have  pickad  up  teaching, 
reading  professional  materials  and  interacting  in  the  relationships  found  in  the  class- 
room teachers'  environment. 

The  school  in  which  I  teach  is  developing  an  excellent  industrial  arts  program.  The 
school  is  part  of  a  district  recognized  for  Its  leadership  and  excellence  in  educaflonal 
offerings.  Last  year  the  industrial  arts  program  was  used  as  the  junior  high  school 
model  for  career  education  in  a  film  slated  for  national  distribution.  But  industrial  arts 
la  not  a  key  subject.  It  Is  not  experiencing  much  growdu  In  fact,  last  year  the  program 
lost  students. 

Why  Is  this  SO?  The  students  take  other  required  subjects  to  '*get  them  out  of  the 
way*"  Parents  counsel,  *Take  a  subject  chat  will  do  you  some  good  later,  not  just  a 
iubjeci  to  make  things,"  We  try  to  inform  parents  tiiat  industrial  arts  is  more  than 
project  making.    But  parents  remember  that  industrial  arts  wa,s  where  dad  made  things* 

What  atout  industrial  arts  on  the  state  level?  In  an  unpublished  dissertation  done  by 
Sucharski  at  Arizona  State  University  the  image  of  industrial  arts  as  perceived  by  Indus^ 
trial  arts  teachers  was  surveyed.  It  svas  concluded  that: 

m  Thert  was  \\tf\m  Qgr^tmenf  gmeng  Iriyusfrial  arjit€Qehers,  percepHeni  reggrdmg  thm  Image  af 
Indusl^riql  arti, 

•  InduitrlQl  arts  feoehfri  had  llrHe  Qgretmenf  with  regard  to  the  preient  program^  leii  agree- 
ment with  regard  te  the  phitosephieal  foundafions  and  almost  no  agreement  with  regard  to  the 
future  directions  of  induitrial  art?. 

•  Induitriql  arts  taoehers  plaeed  highest  priority  on  gsali  pertaining  ts  safety,  iklll  development 
and  prsblem  solving, 

•  Industrial  arts  taoehers  placed  Iswest  priority  on  g^li  pertaining  to  the  relationship  of  indus- 
try and  society, 

«  The  age>  length  of  service  and  grade  level  of  students  had  no  effeot  on  the  above  ogreement 
and  priorities^ 

The  population  for  this  study  svas  selected  Arizona  industrial  arts  teachers.  How  far 
from  national  norms  would  the  conclusions  be? 

With  the  aforementioned  study  conclusions  available  and  clearj  the  industrial  arts 
division  of  the  state  department  of  education  acted.  Funding  requests  for  all  workshops 
pertaining  to  innovative  programs  were  denied  for  1976,  The  sums  involved  for  work- 
shops were  generally  less  than  sums  requested  for  equipment  and  teaching  supply  pur-  " 
chases, 

I  am  a  member  of  a  committee  organized  by  the  National  Center  for  Educational  - 
Statistics,  The  committee  task  is  to  design  the  industrial,  trades  and  technical  segment  t 
of  a  total  subject  matter  taxonomy*  In  committee  discussions  I  proposed  that  industrial 
arts  does  have  unique  subject  matter  that  should  be  considered.  The  answer  to  my  pro^ 
posal  came  from  a  well  educated  man.  His  sons  are  enrolled  in  industrial  arts  classes. 
The  reply  was*  "1  don't  see  much  knowledge  of  any  kind  contained  in  the  building  of  bird-  !? 
houses  and  stools,*' 

Like  most  classroom  teachers  I  receive  input  through  reading  and  classes,  I  seldom 
see  articlas  pertaining  to  industrial  arts  in  general  educational  literature,  A  quick  glance 
at  the  Educationai  Index  shows  that  a  large  majority  of  all  publishing  is  kept  within  LA, 
publications. 

Examination  of  the  catalogs  of  publishers  supplying  industrial  arts  materials  dis- 
clnses  a  wide  variety  of  books  about  svood,  metal,  drawing,  etc,  publications  organized 
In  cluster  format  are  seldom  found.  With  a  single  exception  the  creative  and  Innovative 
undertakings  of  the  mid^  and  late  1960's  fail  to  appear  In  usable  printed  form. 

Writing  "From  the  Nation'' Smith  notes  chat, 'n  heone  continuing  niovement  that  can 
be  seen  today  is  the  clustering  of  like  skills  into  program-^."  Smith  later  says*  'Thirty 
of  these  [275]  schools  had  no  such  type  program;  43  offered  some  type  of  clustering,*' 
The  schools  offering  clustering  programs,  which  constitute  16  percent  of  the  total,  repre- 
sent more  of  a  shrug  than  a  movement,  3 

I  have  roamed  from  the  horizon,  the  theoretical^  a  model,  I  have  dredged  up  our 
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W©  ^  not  have  to  itand  at  the  crossroads  long  to  realize  the  spread  In  our 
^ll^V^ii  as  a  profeaiion  itrete^  heritage  to  horizon  In  practice.  Thli  spread 

iiSii^ingA*  but  a  dUemma,  One  that  must  be  and  will  be  iolved* 
^cwll  aak  eaeh  of  you,  wUl  we  traverse  the  ground  f rem  heritage  to  horizon  as  a 
^^^iptisil^  by  design  or  defoult? 

.^'Efiiahy  Patfl  R.  The  End  of  Aflauenee.  New  York:  Ballantine  Books,  1974, 
teJ^H'duse,  Enieit  R,    '*The  Mieropolitics  of  Innovation:  Nine  propositions*"  Kappan 
ffifiSI^Sj  January  1976. 

/J'Snialley/Lee,  and  others.  Future  Alternatives  for  Induitrial  Aro.  Illinois:  Mc- 
Kiilght  Publishing  Co,,  1976. 

.Smlth,mowsrd."What  Curriculum  Developmenti  Are  Being  Fait  In  Industrial  Eduea- 
tion?  *  V'  InAisttlal  Education.  November  1975. 

r-.  V.  Sucbarakl,  Michael*  "The  Image  of  Lndustrial  Arts  as  Perceived  by  Selected  Arizona 
Industrial;}  Ar^  Teachers.*'  (unpublished)  Dpctor*s  thesis,  Tempei  Arizona  State  Uni- 
versl^,  1975. 

'^^A.Toffler,  Aivln,  The  Eco-Spagm  Report,  New  York;  Bantam  Books,  1975. 
'•^■f^Toffleri  Alvln,  Future  Shock,  New  York:  Bantam  Books,  1970. 

Siiehsrikf  tesehii  Qf  Fasten  Junior  High  School  In  Meio^  Ariz. 
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Mjajor  Group  Special  Interest  Sessions,  in 
Subject  Areas 


Career  Education 


Articulation  oiA  Wor/d  of  Choice — Careers  and  You  with 
Exploratory  Industrial  Arts  Programs  in  the  State  of  Virginia 

Frank  C.  Owens 


During  tiia  last  decade,  Virginia  has  seen  significant  growth  in  the  field  of  industrial 
artSf  in  tenns  of  courae  offerings  as  well  as  teacher  and  student  growth.  During  the  last 
five  years,  tiiare  has  been  an  annual  teacher  growth  of  6*7  percent  and  pupil  growth  of 
4,25  percent*  with  the  student  population  in  industrial  arts  currently  reaching  approxi- 
mately 95,000t  Why  has  this  growth  taken  place? 

Witii  the  passage  of  the  1968  Vocational  Education  Act  and  subsequently  the  passage 
of  rte  1972  amendments*  the  door  was  opened  for  funding  of  certain  industrial  arts  courses 
throughout  the  nation.  The  Virginia  State  Deparonent  of  Education,  Industrial  Arts  Serv- 
ice Area,  outlined  seven  "vocational  orientation  and  exploration"  courses  which  could  be 
offered      students  throughout  the  state  on  a  fundable  basis.  These  seven  courses  were: 

"  World  ef  CpnifFueMon  Es^plorlng  Technology 

World  of  MdnyFadturlng  Modtrn  Induifry  and  Technology 

World  of  trsnipoftofion  Amerlcon  Industry 

World  of  Communieaflon 

These  courses  are  to  provide  a  portion  of  the  exploratory  courses  available  to  a 
student  during  her  or  his  public  education.  In  other  words*  industrial  arts  currently 
provides  students  with  at  least  four  in-depth  areas  of  exploration  —  manufacturing,  con- 
struction, communications,  and  transportation  —  out  of  the  15  clusters  of  work  as  cate- 
gorizad  by  the  career  education  ettorts  of  the  United  States  Office  of  Education,  However, 
what  is  the  real  purpose  of  an  exploratory  course? 

--^    Carter  V,  Good,  in  the  Dictionary  of  Educarignj  defines  an  exploratory  course  as: 

I,  A  eogrse  offording  itydenfs  firsfhond  oonfoefi  ond  experitncil  in  o  veriety  of  lubjecf  fieldi 
I        Of  occypdtlonol  fields 

'    2»  deifgned  to  open  up  new  ylitos  and  sflmylsti  new  acffvlHei  In  ofder  fo  dlsqover  snd  devilop 
ihtarait  and  capoelHei  of  studenU 
3«      eentrlbyte  to  their  guldonoi  In  oeeypatlonal  leleefipn  or  plans  for  further  fdycoHen, 

The  aforem^tioned  courses  satisfy  the  first  two  parts  of  Good's  definition  of  ex- 
ploratory ^  but  in  actuality,  do  those  courses  make  a  formal  classroom  attempt  to  provide  ^ 
guidance  to  students  in  occupational  selection  or  plans  for  further  education? 


I5MN0ARDS  OF  QUALITY 

On  July  1,  1972,  The  General  Assembly  of  the  State  of  Virginia  enacted  into  public 
llftw  flie  Standardi  of  Quality  and  Objectives  for  Public  Schools  in  Virginia  — a  long-term 
f||lan  for  improving  the  quality  of  education  within  the  state.  Of  the  many  different  areas 
|a3|dreiied  by  tiba  Stmdardi  of  Quality,  program  standard  number  five  was  specifically 
l^ildressed  to  vocational  education  and  stated^ 

Eaeh  sch^l  division  shsll  provide*,  fralning  for  ©mpleymenf  hy  sfudenfi  plahnihg  to 
rn>ef  fhe  world  of  vtoMg  or  If  shall  develop  a  plan  seeepfable  fo  fhe  b^rd  of  edueorion  by 
JuRo  fhlrty,  hinefeen  hundred  levenfy  fhrer     a  prsyide  sueh  fraining. 

The  Division  of  Vocational  Education,  State  Department  of  Education,  in  addressing 
tl^alB  itandard,  developed  the  following  continuing  objectives: 


_  By  June  30,  1975,  an  across  the  board  voeaffsnal  ofienfatlon  program  will  bt  developed 
l^   fhrough  research .  i . , 

r  By  Augusf  1?77, >he  voeoflonal  srlenfaflon  program  will  be  evaluofed  and  eurrieylum 

guides  dlsie^lnat'ed  hy  fhe  PivUlon  of  Vocational  Education. 


However,  the  division  determined  a  need  to  develop  an  unbiased  orientation  experl- 
gahce  to  the  world  of  work  ^  an  experience  that  would  orient  students  to  all  types  of  work, 
Pnot  Just  one  particular  vocational  area  or  Just  vocational  education*  Therefore,  the  term 
;  vocational  orientation  was  deleted  and  career  orientation  inserted.  The  purpose  of  such 
|;  an  experience  would  be  to  help  the  student  better  perceive  which  exploratory  experiences, 
£  whether  vocational  or  academic,  would  best  contribute  to  her  or  his  total  education  and 

evenDially  lead  to  a  satisfying  career, 
1:        It  was  decided  that  such  an  experience  should  be  orientational  in  nam  re,  a  general 
^  course  used  to  guide  smdents  In  the  selection  of  further  courses  of  appropriate  interest, 
^is  experience  should  give  students  a  foundation  or  framework  in  which  to  plan  for 
Exploratory  experiences  ^  optimally,  it  would  be  placed  in  the  total  school  curriculum 
;f  before  students  have  opportunities  to  select  oxploratory  courses, 

PROJECT  BACKGROUND 

^        In  July  I974j  funding  was  appropriated  over  a  three-year  period  to  Virginia  Poly- 
technic Institute  and  State  University  to  develop  such  a  course.  The  curriculum  devalop= 
'  ment  effort  was  to  accomplish  the  following  three  goals,  which  were  to  coincide  with  the 
ifti^ree-year  effort: 

^  1.  To  deiigh  o  Qurriculum  fo  oislst  itudenti  in  selacfing  appropriate  CQreer^relafed  educafional 

■  ejcperlenoes; 

2*  To  field=test  all  aiioetajed  insfructional  maferlali,  ineluding  a  feacher'i  implementoHori 

guide  and  ifwdenfr  oetivify  workbooks^  and 
;  3.  fo  implimenf  fhe  tofal  curriculum  fhroughegf  the  itafe  of  Virginia  and  to  evQiuafe  the 

effect  of  luch  o  course  on  students^ 

T  As  Stipulated  in  the  original  grant,  the  vehicle  to  be  used  to  provide  an  unbiased 
V  orientation  to  all  categories  of  work  was  the  15  career  clusters  identified  by  the  United 
L  States  Office  of  Education,  Ac  the  onset  of  the  curriculum  development  effort— termed 
pJihe  Clusters  Approach  to  Career  Orientation  Project  -  certain  basic  assumptions  were 
p  made  upon  which  to  build  the  orientation  course.  First,  it  was  assumed  that  the  elemen- 
tary  school  experience  has  helped  the  young  person  arrive  at  a  self-concept,  even  though 
this  concept  may  change  in  later  years.  Secondly,  the  young  person  who  has  completed 
b;  the  elementary  school  experience  is  capable  of  making  tentative  decisions  pertaining  to 
ftbroad  areas  of  career  selection*  And  last,  occupational  psychologists  have  determined 
i:  diat  *'try-out"  or  "simulation**  experiences  and  **career  models"  are  some  of  the  few 
ll.yariables  in  career  selection  which  educators  can  utilize. 

B:  A  course  design  was  devised  based  on  research  by  occupational  psychologists  per- 
SFtalnlng  to  the  types  of  experiences  which  are  proven  ways  of  helping  students  with  career 
^^lectlon  and  Incorporating  the  enormous  amount  of  cognitive  information  aesociated  with 


W  '  the  USOE  15  clusters  so  as  to  provide  an  optimum,  unbiaged  career- related  experience 
within  Uie  confines  of  a  50-minute  class  period  to  be  taught  for  180  days  at  the  6th  or  7tii 
grade  level.    The  entire  course  should  maximize  a  simulation/activity- baied  approach 

tf     and  minimise  the  co^lrive,  lecture- based  approach* 

p^?'  "  Many  occupational  psychologists  (e,g*,  Holland,  Roe^  Super,  etc^)  have  developed 
|-  occupational  claialficaiion  systeme  to  help  individuals  better  understand  and  apply  Infor* 
I'  mation  to  career  aelection*  A  facsimile  of  John  Holland's  occupational  classification  syi* 
?/  tern  was  chosen  as  a  vehicle  to  help  students  apply  their  personal  interest  and  abllitiei 
in  a  meaningful  manner  to  the  broad  cognitive  USOl^  clustering  system. 


eOURSE  DEKR\PT\QH 

The  ISO-day,  highly  activity-oriented  experience  for  youth  was  cycled  to  emphasise 
four  aspects  of  phases  of  the  course,  to  be  repeated  twice  during  180  days. 

At  the  beginning  of  the  180- day  course,  titled  *'A  World  of  Choice,-  Careers  and  You," 
students  are  involved  in  a  number  of  activities  aimed  at  helping  the  individual  assess 
lioth  Interest  and  abilities  —  that  is,  to  focus  upon  the  pereonality  of  the  individual  as  it 
applies  to  work.  The  student  must  evaluate  her  or  his  individual  self  before  being  able 
to  comprehend  any  occupational  information.  Stated  in  different  terms,  die  '*self"  phase 
of  "Careers  and  You"  has  as  a  goal  to  increase  the  understanding  of  self  by  helping  stu- 
dents analyze  personal  interest,  abilities,  values,  and  needs  relative  to  life  roles. 

In  order  for  students  to  apply  their  work  ^related  self- concept  meaningfully  to  die 
some  40jOOO  plus  occupations  available  atthlstimeor  the  15  USOE  clusterfei  a  framework 
for  analysing  commonalities  of  occupations  is  needed,  Holland,  in  his  theory  of  occupa- 
tional classification,  noted  that  occupations  can  be  grouped  into  one  of  six  classification 
systems  called  "modes"  of  work*  For  instance,  one  such  work  mode  is  called  realistic 
or  mechanical,  or  jobs  that  are  mechanical  in  nature.  Such  occupations  as  a  machinist, 
carpenter  and  auto  mechanic  are  die  first  to  surface.  However,  mechanical  occupations 
also  include  such  professionals  as  a  dentist  (who  works  with  dentistry  tools  and  equips 
ment)  and  a  surgeon  (surgical  tools  and  equipment).  The  major  difference  between  these 
mechanical  occupations  is  the  cognitive  information  bank  needed  to  apply  these  mechan- 
ical skills  to  a  specific  task.  Mechanical  t>T5es  can  be  found  not  only  in  the  easiiy  identic 
fiable  clusters  of  cransportation,  construction,  manufacturing,  and  communication,  but 
in  all  USOE  clusters. 

The  same  racionale  can  be  used  for  the  remaining  five  modes  of  work  as  identified 
by  Holland,  A  description  of  each  work  mode  is  as  follows: 

Creative,  The  model  type  is  asocial;  avoids  problems  that  are  higliiy  structured  or 
require  gross  physical  skills;  resembles  the  intellectual  type  in  being  intraceptive  and 
asocial,  but  differs  from  that  type  in  that  a  need  exists  for  individualistic  expression; 
there  is  less  ego  strength  and  more  frequent  emotional  disturbances;  prefers  dealing 
with  environmental  problems  through  self='expression  in  artistic  media,  t 

Conventional,  The  model  type  prefers  structured  verbal  and  numerical  activifles 
and  subordinate  roles;  is  conforming  (extraceptive);  avoids  ambi^ous  situadons  and 
problems  involving  Interpersonal  relationships  and  physical  skills;  is  effective  at  well- 
structured  tasks;  identifies  svith  power;  values  material  possessions  and  status. 

Enterprising,  The  model  type  has  verbal  skills  for  selling,  dominating,  leading; 
conceives  of  self  ae  a  strong,  practical  leader;  avoids  well-defined  language  or  work 
situations  requiring  long  periods  of  intellectual  effort:  is  extraceptive;  differs  from  die 
conventional  type  in  that  preference  is  for  ambiguous  social  tasks;  has  a  greater  concern 
with  power,  status,  and  leadership;  is  verbally  aggressive. 

Investigative,     The  model  type  is  task-oriented;  intraceptive,  asocial;  prefers  to  • 
tiilnk  through  rather  than  act  out  problems;  needs  to  understand;  enjoys  ambiguous  work 
tasks;  has  unconventional  values  and  attitudes. 

Mechanical,    The  model  type  is  usually  physically  strong,  unsociable,  aggressive;  . 
has  good  motor  coordination  and  skill;  lacks  verbal  and  interpersonal  skills;  prefers  con- 
crete to  abstract  problems;  aggressive  and  domineering  self  image;  has  conventional 
political  and  economic  values, 

SQCial,     The  model  type  is  sociable,  responsible,  humanistic,  religious;  needs  .= 
attention;  has  verbal  and  interpersonal  skills;  avoids  intellectual  problem  solving,  physl^  t 
cal  activity,  and  highly  ordered  activities;  prefers  to  solve  problemg  through  feelings  and 
interpersonal  manipulations  of  others;  is  orally  dependent. 
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fiSfS^After-  complettng  a  leries  of  activities  chat  focus  attention  upon  self,  students  are 
^^'^p^nitiei  to  "ilmuiate"  each  of  the  siK  work  modes.  Through  different  evalua- 
Itifen  techniques,  itudent  liable  to  determine  which  primary  and  secondary  work  modes 
fiW  ^rigruant  wte  her  or  his  interests,  abilities,  and  self  concept.  For  example,  a  stu- 
^^t:  who  had  ©pressed  interest  and  ability  in  working  with  her  hands,  working  svith 
ItiStegi,  m^t  IK3W  perceive  a  major  Interest  working  in  the  mechanical  mode.  Likewise, 
M  mmdmt  vvho  hfces  m  work  widi  people  and  enjoys  responsibilities  of  leadership  and 
^direetlon  of  oAers  might  now  perceive  an  interest  in  occupations  tiiat  are  enterprising 
Ip^^sdo^*  (No  occupadon  is  purely  mechanical  or  purely  enterprising^  etc,  Howeveri  a 
?ipecifle  Qccupatlon  may  be  classified  as  predominantly  mechanicals  such  as  a  mechanic 
^pr  a  dentlit,  or  predominancy  enterprisingj  such  as  a  politician  or  salesperson,) 
S:  '  Raaearch  indicates  that  the  knowledge  students  haveaboutthe  broad  range  of  occupa= 
^tions  Is  generally  limited  to  occupations  that  tiiey  encounter  each  day,  such  as  the  fire= 
S  mail,  policeman,  bus  driver,  conitruction  worker,  etc.  Vet  many  times  today's  youth  have 
la  limited  knowledge  about  what  tiieir  parents  actually  do,  much  less  a  broad  understanding 
all  oceupatlons.  Thus,  ^ter  becoming  more  knowledgeable  about  self,  and  understand- 
^^tiig  and  identifying  widi  certain  modes  of  work,  the  student  is  introduced  to  activities  which 
i simulate  all  modes  of  work  in  all  15  clusters,  thus  helping  the  student  to  broaden  her  or 
fhim  aspiration  level, 

-  -  cluiter  phase  of  the  course  is  to  pi  wide  opportunities  for  orientation  to  the 

OsdE  occupational  clusters  and  their  relationship  to  the  six  modes  of  work.  The  third  _ 
f phase  of  die  curriculum,  then,  answers  the  question  where  sucR  work  environments  can 
hm  found  throughout  the  USOE  clusters,  (Notej  At  this  point,  the  USOE  clustering  system 
-Jbeeom^  unimportant  in  that  a  10,  12  or  18  clustering  system  could  be  used  as  long  as 
ftiie  elustarlng  or  categorizing  system  would  inclu  le  ali  work,) 

v>     After  completing  numerous  activities  (si muiation- based  rather  than  copiitlve)  rep- 
reieniing  the  career  clusters,  students  eynthesiie  their  experiences  in  the  educational 
^^anning  phase,  thereby  helping  each  individual  plan  for  exploratory  experiences,  both 
^ in- school  and  out-of- school. 

During  this  phase,  a  student  idenrifies  specific  "exploratory''  courses  (e,g„  manu- 
facturing, construction,  public  speaking,  etc)  that  arc  appropriate  to  both  the  individual's 
'  personality  characteristics  and  modes  of  interest  (construction  being  mechanical  in 
^nature,  public  speaking  being  enterprising).  Thus  the  final  phase  provides  the  student 
=  with  opportunities  to  synthesize  self,  mode,  and  cluster  interest  relative  to  selection  of 
,  In-ichool  and  out-of-school  career^ related  experiences,  and  to  identify  the  various  paths 
r  avaUabie  to  reach  a  particular  career  (apprenticeship,  college,  technical  school,  military, 

-  The  sequence  occurs  twice  during  the  year.  The  two  cycles  are  similar  m  emphasis, 
^  but  dlWer  in  the  simulation  experiences  each  provides.  Also,  the  second  cycle  offers 
^  more  opportunities  for  students  to  participate  and  observe  working  women  and  men  out  of 
..  elaes  as  well  as  out  of  school  no  interview  such  persons,  to  participate  in  limited  career- 
^  related  experiences,  and  to  research  cluster/clustprs  of  particular  interest. 

The  flexibility  provided  by  a  cyclical  curricuium  design  system  will  permit  local 
J  school  administrators  to  use  the  course  as  a  one-semester  or  a  one-year  experience, 
'^Currently,  field  testing  of  the  curriculum  has  been  on  a  180-day  basis.  During  the  1976- 

-  77  school  year,  both  the  90-day  and  180-day  experiences  will  be  field  tested  and  evaluated 
as  to  tiie  effect  upon  the  student, 

ARTieULATION 

S  :  '*A  World  of  Choice:  Careers  and  You"  fills  a  void  in  easing  the  transition  from 
i  tiie  elementary  years  to  the  exploratory  opportunities  youth  have  in  the  early  secondary 
^gradei.  However  the  need  seems  quite  obvious  for  this  broad  "across-the-board"  orien- 
^J  tation  ©Kperience  to  be  articulated  s^lth  existing  exploratory  courses.  Realizing  this 
Pneed,  an  orientation  and  exploration  subcommittee  of  the  Virginia  Industrial  Arts  Curricu- 
JUum  Council  is  currently  identifying  mediods  of  articulating  the  philosophical  base  of 
R  **Careers  and  You'*  with  existing  industrial  arts  exploratory  courses.  It  is  not  the  objec- 
-tive  of  the  subcommittee  to  restructure  the  content  of  the  exploratory  offerings,  but  only 
buUd  upon  the  orientation  experience;  in  essence,  to  assure  that  exploratory  course 
lytferlngi  meet  that  part  of  the  definition  of  exploratory  which  refers  to  the  course  con- 
fitrlbuting  to  the  students*  ''guidance  in  occupational  selection  or  plans  for  further  educa- 
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Thert  mmm  to  be  two  basic  approaches  or  mefliodg  of  articulating  die  orlantation 
-  eKperlence  with  ejrploratlon  experiences  without  changing  the  subject  matter  content.  One 
Is  an  totroduetory  or  transitional  unit  approach.  In  this  mamier,  a  teacher  of  an  explora= 
mry  murmB  (such  as  WOM  or  WOC)  would  initially  reemphasize  the  students'  experience 
in  a  "World  of  Choice:  Careers  and  You,"  helping  the  student  transfer  the  idea  of  slmu- 
IMon  of  work  modes  to  the  new  course  involved*  In  doing  so,  the  student  would  not  only 
^  t3rplore  the  cognitive  matter  of  manufacturing,  for  instance,  but  also  readily  lee  if  her  or 
hli  chosan  work  mode  is  stiU  appealing  in  a  more  In-depth  exploration  of  manufacturing, 
A  second  appix>ach  to  articulating  ''A  World  of  Choicer  Careers  and  You"  with  ex- 
plora^ry  industrial  arts  programs  is  through  an  integrated  approach  in  which  the  re- 
surfacing of  work  modes  would  take  place  throughout  the  entire  exploratory  experience. 
This  approseh  might  take  the  form  of  individual  le^mons  to  be  dispersed  throughout  the 
course  which  would  help  students  refocus  on  specific  work  modes  after  completing  desig- 
nated exploratory  activities. 

eONCLUSION 

The  Clusters  Approach  to  Career  Orientation  Project  has  raised  leveral  Interesting 
possibilities  for  future  curriculum  development  and  curriculum  articulation.  In  using  the 
phUosophieal  base  of  work  styles  or  modes,  a  framework  or  method  is  developed  on  the 
part  of  the  smdent  to  relate  personal  characteristics  to  careers  in  general,  or  explora- 
tory courses  In  particular.  By  articulating  such  a  framework  into  existing  exploratory 
courses,  whedier  Industrial  arts,  home  economics,  music,  drama,  etc,  we  can  offer 
meanin^ul  experiences  for  students  and  '^contribute  to  their  guidance  in  occupational 
selection  or  plans  for  further  education;-* 

Mr,  Owens  U  a  Research  A^%oQ\Qim  hr  the  CoMege  of  idueqflsn  of  Virginia  Psl^fichnic  Inififufa  and 
State  Uriiyerslt^. 


Manufacturing  Education  Curriculum  Project 

Wniiam  D.  Umstattd 

During  the  past  six  years,  two  Innovative  Junior  high  school  industrial  arts  courses 
developed  by  the  Industrial  Arts  Curriculum  Project  (lACP)  have  attained  widespread 
adoption  in  schools  throughout  the  nation  and  overseas.  Known  as  ''The  World  of  Con- 
itruction-'  and  "The  World  of  Manufacturing,'*  theee  courses  provide  Junior  high  school 
boys  and  girls  with  a  comprehensive  overview  and  ah  activity  ^centered  study  of  the  man^ 
made  world.  Strong  support  by  smdents,  parents,  teachers,  school  administrators,  and 
membera  of  the  industtiai  community  attest  to  their  value  and  success . 

Success  of  lACP  nurtured  an  interest  for  further  development  of  innovative  industrial 
arts  curriculum  materials  for  senior  high  school «  At  this  level  students  would  study,  in 
greater  detail,  many  of  the  technologies  surveyed  at  the  junior  high  school.  This  has  been 
accomplished  through  two  curriculum  feasibility  studies  which  have  been.xompleted. 
First,  the  * 'Construction  Education  Curriculum  Project"  (CECP),  was  conducted  at  The 
Ohio  State  University  during  the  1973=1974  school  year  and  reported  at  last  year's  con- 
ference* Second,  the  Manufactu-^ing  Education  Curriculum  project  (MECP),  an  Innovative 
Industrial  arts  curriculum  in  n  mufacturing  for  the  senior  high  school  conducted  during 
the  1974-75  school  year,  is  being  presented  at  this  time* 

INTRODUCTION 

All  citizens  in  the  United  States  have  received  an  infinite  number  of  benefits  from 
the  products  created  within  our  Industrial  enterprise  system.  Most  of  these  products 
have  been  made  to  meet  people's  needs  to  Improve  their  life- styles  in  an  industrialized 
iocie^.  The  machinery  to  maintain  the  standard  of  living  fune|ions  quite  efflclentlyj  but: 


p? '  .  J  ■  ■ 

,  •••tha  loeiQl  f hilling,  fhroygh  which  we  may  apply  our  developed  cqposlHes  in  humanly  df= 
0^     lireble  ferms^  fi  ley  fhan  adi^ofe^  (MgHoIti  1969,  p.  12) 

it'-V  ■  ... 

tfs-'  Th©r#  is  a  great  naed  for  all  people,  espeeially  youth,  to  become  technically  literate, 
|f  reigar^esB  of  wheAer  the  individual  regards  him  self  as  an  advocate  of  a  humanistic  or 
^Jte^mlcai  culture.  Everyone  must  be  aware  of  the  Improvement  in  our  quality  of  Ufe,  the 
^inelinp  by  v/hlch  our  consurner  needi  are  met,  and  many  other  achievements  attributable 
||  .gp  file  advancemsit  of  manufacuring  technology, 

-  The  nation*!  educational  lyitem  hai  an  obligation  to  provide  the  means  by  which  stu= 
^dithts  win  develop  tiie  necesiary  ikllls,  knowledge,  and  attitudes  to  cope  with  the  man- 
;r;i&ad#  world,  A  itudy  of  manufacturing  practices  should  help  all  youth  make  more  inteill- 
|;^g^jit  dacisions  about  careers,  consumerism,  the  environment,  and  other  societal  problems 
5-  cjftiated  by  teehn^ogical  advancement  with  which  they  are  confronted, 
|vb  approach  to  iolving  the  problems  of  education  in  the  man-made  world  la  suggested 

S  6y  T^eri 

Th^'€wrrlc..7|um  of  tomorrow  muit  fhui  Ineludt  nof  ^ly  on  axi^remely  wide  ronge  of  ddta^orlintad 
iouitti^  bg^  0  Itrong  emphosli  on  fiitura-relevont  behoviorol  skills.  It  mult  oomblna  o  vorltty 
'        of  f^etuol  content  with  unlveriol  trolning  in  what  might  be  termed  "life  knpw=how-''  It  must 
fif  ;  m^f*  to  do  both  at  the  lomg  time;  tfonstiitting  one  in  elrQumitonoes  or  environments  thot 
!:-^      p  ^iy^s  the  olher,  (Toffler,  1970,  p,  418) 

y  yui  m  jjvative  high  school  industrial  technology  program  would  seem  to  make  a  viable 
conU  V  'itlon  toward  meeting  these  curriculum  goals* 

THn  PRQSLEM 

;  '^-^suming  tliat  a  study  of  *The  World  of  Manufacturing''  is  an  adequate  introduction 
:  yto  I  HiiUfacttiring  technology  for  eighth^  or  ninths  grade  students,  what  educational  experi« 
efi^  ^''^  &!*ouid  be  planned  to  provide  senior  high  school  youth  with  extended  and  more  spe^ 
^  claA  .  \.  .  d  ki;owledgi  of  manufacturing?  What  should  be  the  scope  and  sequence  of  manufac^ 
:  t'suhialogy  courses  at  the  high  school  level  which  will  satisfy  the  needs  of  all  stu- 

;;  to.iC^. Tl-use  were  the  questions  that  the  research  and  development  team  needed  to  an- 
y  gwer  wa  h  the  faldance  of  an  advisory  committee  consisting  of  representatives  of  various 
'  mittiufacr^^*:,  .  uianagement  and  labor  organizations,  as  well  as  professors  f^m  several 
4  unlver^i'jiu  '  f^^^^lved  in  manufacturing  education.  This  group  met  with  the  R&D  team  in 
:  /toe  fall  to  mfe  "--  i  recommendations  about  the  project.  They  met  again  in  the  spring  to  re- 
view draft  Cwv^^'?  of  the  feasibility  study  document  and  make  suggestions  for  revisions, 

THE  PROJECT 

The  MECP  began  by  establishing  a  set  of  objectives*  They  were  to 

li  outline  □  pottern  of  progfam  elements  for  the  high  sehool  level  which  ej^ttnd  the  student's 
□ttitydei,  knowledge,  ond  skills  regordlng  induitrtol  technology, 
f.-_/       2t  conoeptygllze  and  creote  draft'  syllabi  for  those  manufooturlng  program  elements  (cogrses) 
r  within  this  pattern, 

3,  detemilne  effeotive  and  desirable  instruotional  stratigiel  and  tactics  for  the  propoiid  monu^ 
faeturing  program  elements,  ynd 

4,  pfovlda  o  model  for  a  fult^eale  research  and  development  effort  which  wMld  create,  field- 
-Q             test^  evoluste,  and  revise  the  required  instructional  systems  in  msnufocturlng  education  as 

^-  well  si  estsbllsh  plans  for  teacher  preparation  and  dissemination  octlvltleit 


v^CURRieUUAR  RESEARCH 

P=  A  review  of  literature  and  a  survey  of  state  deparonents  of  education  provided  docu^ 
^^i. tnentation  of  existing  instructional  materials.  Several  of  the  institutional  projects  from 
|the  1960*i  Md  early  70*i  provided  some  input  as  well  as  courses  of  study,  guidelines, 
Sjttc.*  which  have  been  developed  within  various  states  for  dissemination  to  teachers, 
i^ome  chronological  analysis  prosrtded  insights  into  trends  In  manufacturing  technology 
Curricula  beginning  with  the  industrial  revolution,  through  manual  training,  manual  arts. 
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iiiidustzial  arts  and  into  lnduitrial  technology.  These  have  evolved  into  luch  programi  as 
*         Alberta  Planp  Minnaiota  Plan,  Activities  of  Industry,  American  Industry  Project, 
,  Rlahmond  Planp  Career  Education  In  Manufacturingj  and  numerous  others*  The  influences 
of  Dtwey,  RiehardSj  Bonserj  Warner,  Olson,  DeVore,  Yoho,  and  Maley  are  noteworthy. 

t  tteHNOLOOlCAL  RiSEARCH 

The  review  of  literature  concerning  trends  In  management,  production j  and  personnel 
practices  provided  insists  Into  the  current  and  projected  problems  which  will  have  a 
definite  Impact  on  Industrial  organizationi  and  our  life»styles.  Some  of  che  basic  needs 
of  mMiufacwring  Induitry  related  to  increased  productivityp  increased  versatility, 
increased  precision  and  reduction  of  Job  monotony*  (Melhopei  1975,  p,  1)  These  are  all 
being  influenced  by  automationi  especially  as  controlled  by  computers*  Our  former  *'buy, 
UBBi  discard'*  life-style  may  very  well  be  replaced  by  the  attitude  "buys  usej  maintain,^ 
and  recycle"  as.  natural  reiources  dwindle,  A  whole  new  field  of  "Secondary  Induitrlei" 
may  emerge  tn  die  technology  of  recycling*  As  corporations  becpme  multi-national  con^ 
^omerates,  we  will  find  our  status  as  a  leader  in  world  trade  being  challenged  by  the  im= 
position  of  the  SI  System  of  metric  measurement.  All  of  this  will  have  a  great  impact  on 
us  as  ,eonsumerii  and  wa  need  to  be  literate  on  these  matters* 

The  government  is  having  Its  influence  on  the  manufacturing  Industry*  Legislation 
has  been  ^acted  or  is  pending  to  deal  with  many  problems,  from  a  safe  and  healthy  work 
place  to  environmental  protection  and  consumer  considerations* 

The  computer  may  be  one  of  die  major  factors  in  developing  a  post- Industrial  society* 
If  not,  it  is  certainly  redesipiing  the  later  force  from  blue  collar  to  white  collar  per*^ 
sonnel.  In  Japan  a  concept  of  Mediodology  of  Unmanned  Manufacturing  (yUM)  would 
convert  a  factery  which  has  employed  700  to  800  workers  Ln  the  past  to  one  needing  only 
a  small  force  of  about  ten  *'control  people/*  (Merchant,  1975,  p.  2)  The  relative  cost  of 
labor  to  productivity  is  forcing  this  drasdc  action* 

The  list  of  topics  which  could  be  covered  is  endless,  but  there  is  one  critical  issue; 
the- American  way  of  life  Is  being  severely  challenged  to  maintain  Its  status  in  the  world's 
society*  We  are  confronted  with  many  serious  internal  and  external  presiures  dealing 
with  the  capability  of  our  nation's  manufacturing  Industry  to  sustain  itself. 

There  are  many  trends  to  be  considered  as  the  manufacturing  segments  of  our  eco^ 
nomic  institution  evolve^  To  summarize,  some  are  the  need  to: 

1*  iiefend  fhe  epntifiuum  of  rnqnufaei-gring  srgQni?afien  frofri  local  proprieforihip  fhraugh  ng^ 
H^dl  ^prporgHsns,  info  mulH^naMondl  cQnglomirol'as. 

2,  Pyrsge  □  qommifmenf  fe  profeet  the  environment  by  reducing  waste  through  recovery  and 
remonu^oturing  by  lecondory  Iridustriei, 

3,  fiecOTi  more  effieient  giers  of  current  enefgy-preduclng  practicei  and/or  dtvilop  dlter- 
naffvtl  For  those  practices. 

4,  Comply  With  Industrial  and  governmental  regulationi  to  make  thfi  nation  a  safer  and  healthier 
place  to  live. 

5a  Proceed  with  plans  to  convert  to  the  world  syitem  of  metric  meosurement  (probably  SI)  to 

remain  competitive  In  world  trade. 
6*  Provide  consumers  with  infofmation  that  will  extend  the  life-cycle  of  the  products  they 

purchase, 

7*  Develop  new  technologies  in  automation  which  reduce  the  number  of  jdbs  deemed  boring  by 
workers, 

8,  Design  new  eost^'reduclng  tools  for  management  to  apply  to  production  practices  which  im- 
prove the  quality  and  reliability  of  goods  produced, 

9*  Organlie  the  work  place  to  accammodate  variations  of  work  scheduling  ond  working  condl- 

tiofis  to  increase  worker  satisfaction, 
10*  Continue  R&D  efforts  to  produce  better  goc^s  ot  lower  costs* 

11*  Anticipate  a  1*4  to  10*3  percent  annual  growth  rate  through  1980  for  manufacturers  of  goods 
utiliiing  Induitriol  arts  related  materials,  (U*l*  Department  of  Commerce^  ]974) 

INSTRUCTIONAL  STRATEOIf  I  RESEARCH 

The  question  for  the  educator  as  to  how  to  communicate  this  information  is  awesome. 
Is  there  any  area  —  be  it  general  education,  career  education,  vocational  education,  or 


ir>^that  can  create  the  nectisary  awaraneLi?  Hopefuliy,  we  will  not  continue  m 

and  ftirthar  bahind  in  seeking  answare* 
an^ort  to  communicate  manufacturing  technology  In  the  high  school,  criteria  for 
iiiilum  development  were  siudieds  Ba§edon  research  by  various  educational  theorists 
[i^vitiictuiolo^sti,  recommendatloni  were  made  to  prepare  guideiines  and  directions  In 
fsUowliig  areas: 

'1»  Ovtftill  guidelines  for  devtlp^tnf  of  diseiplini^eenferad  curriculum 
'      Object!  vt  appropriate  nesi  guide  Uriel 
3,  Psyqhqmator  develo^ent  guide linei 
4p  Cognitive  deyelopment  gyidelmes 

5.  Motlvstlonqj  guldellnei 

6,  Soslol  devel^nent  gyldelinei 
7«  Chars€ter!it!ei  of  teochers  (deiorlptloni) 
8«  Choroetertstios  of  InstrycflonQi  moterlaU  (descrlptioni) 

^^t'  straEe^  would  be  for  die  course  developer  to  use  tiiese  guidelines,  as  he  creates  a 
']|teacher's  fuide,  laboratory  manual^  textbook,  instructional  hardware  and  instructional 
vara  for  each  of  the  semestrr=iength  courses  oudined. 


Subject  matter  for  the  courses  is  based  upon  a  rationale  which  provide  a  needs 
§i$MBWBBmmt,  background  Information  on  technological  educational  systema,  and  current 
'^|p3faciicei  and  projected  trends  for  manufacturing  and  education.  Each  of  the  propc^sed 
^!^urias  for  MECP  will  be  outlined  according  to  the  foliowinp  'rourse  cities: 

1.  InfrodyctiOfi  to  MohufQcfurlng  Systemi 
2t  Metol  end  Nqfi=Metai  Material  Processing 
3#  GfOphlO  Cemmunlcotlon  Material  Proeesilng 
4»  Pr^uclng  ond  Servicing  Electricol/Eleetrqnlc  Products 
5,  Producing  and  iervlctnn  Etactro/Mechanicai  Products 
:K      6-  Contemporory  Monufscfuring  ProblefTis 

'  These  courses  are  designed  to  develop  an  understanding  of  the  manufacturing  enter- 
Inprise  iyitem»  Parameters  and  constraints  affecting  the  projected  courses  are  identified 
k9M  foUowit 


1.  Pfoduots  Ohd  proctlcei  of  the  mon^friode  world  offeqt  the  lives  sf  everyone^ 
2*  Life-styles  of  everyone  hove  cHonged  oi  o  result  of  prsgreis  In  monufaqturing  snd  eonsfrud^ 
tlon  technologies, 

3,  Technologlcqj  odvancenient  In  manufsqturing  shsuld  be  ifudled  by  high  school  age  you^h  ta 
assist  them  In  making  declsloni  obsuti 

3*1  Understandmg  the  tecHnalogjes  of  the  manufacturing  system^ 
3^  Becoming  Informed  #^nsumer|  ofmonufoctured  g^ds  and  lerylcest 
■3*3  Protecting  the  environment* 
3.4  Choosing  careers* 

4*  A  curriculum  con  be  deiigned  for  senior  hign  school  youth  as  a  sequel  to  the  junior  high 
school  course^  "World  of  Monyfoeturing*"  This  prerequiiif'e  Is  not  mandotory  but  should  be 
enooyroged.  * 
5,  Modem  high  school  Indystfidl  orts  focillties  sh^ld  be  odapfable  for  this  curriculum  without 

extensive  renovotlon  or  ejcpenditures  for  equipment, 
6»  Insthjctlonol  octiyittes  can  be  designed  so  thot  the  concepts  of  manufocturlng  technology  ore 
presented  within  each  course*  However,  o  given  concept  receiving  only  o  superflcfol  cari^ 
ment  In  one  CMrie  may  bec^e  the  focus  of  octlvltles  in  onother* 

To  lUUitrate  the  pro^sed  courses,  the  following  descriptione  arc  providedi 

HCourifi  #U  Introdygtfon  to  ManufQeturlng  Systamf 

The  introductory  course  is  organized  so  that  the  students  participate  in  activities  of 
lie  manufacturing  industry  related  primarily  to  the  R&D  phase  of  management  technology* 


The  focus  of  the  course  wUl  be  on  those  planning,  organizirii^  and  controlling  pra-produc- 
tlon  practices  which  are  vital  to  the  productivity  of  i\  manufacturing  onttTpriHe,  I'his 
course  is  most  eaHlly  adapted  to  the  drawing  and  design  faciUty, 

Course  #2.  Metal  and  Non^MetsI  Material  Proceiiing 

Following  ttie  pre-production  acti\itiea,  the  Hequencc  of  events  in  the  manufacturing 
lystem  continues  from  the  mock-up  stagej  through  managcnient  approvrd  and  prototype 
developnient,  and  ends  with  finished  products.  The  material  processing  course  begins 
with  managenient  approval  and  provides  experiences  in  working  with  metal,  woodj  plastic, 
clay  and  glass*  By  the  end  of  the  course  students  will  have  custom -produced  and  team- 
produced  various  components  and  finished  products.  'The  student  should  loam  about  pre= 
paring  to  produce  (what  materials,  supplies,  etc.i  to  uhq)  iind  production  (separating, 
fornning,  combining)* 

Courii  #3.  Orsphle  CommunfeGtlon  Motirlaj  PrMesilng 

Graphic  communications,  or  graphic  arts  as  it  is  called  traditionally,  involves  rela- 
tively few  processing  concepts  of  production  technology.  1  iowever,  it  is  an  extremely 
important  manufacturing  industry*  becnuse  it  provides  printed  products  to  other  industries 
and  to  the  individual  consumer. 

As  in  the  previous  course,  the  knowledge  is  pre-production  and  production  oriented 
as  it  deals  W'ith  screen  processing,  relief  printingj  continuous  tone  photographic  process* 
ingj  planographic  processing,  office  duplicating,  gravure  processing  and  binding.  Related 
secondary  industries  arc  also  discussed. 

The  next  two  courses  deal  with  the  manufacturing  systems  and  servicing  systems. 
They  combine  the  concepts  of  processing  with  post-processing.  I^rocessing  includes 
separating,  forming  and  combining,  and  post- processing  entails  installing,  maintainingt 
repairing  and  altering.  A  comnionality  Is  illustrated  in  the  following  models  for  these 
two  concepts*  First,  in  the  Manufacturing  Systems  Model,  industrial  materials  are  proc^ 
essed  until  they  form  the  system  to  meet  man's  needs  (automobiles,  appliances,  etc,). 

The  Servicing  Systems  Ntodel  begins  with  the  system  which  needs  installation,  main^ 
tenancCj  repair  or  alterations  and  troubleshoots,  repairs  and  tests  products  so  they  be- 
come functional  again.  This  cycle  w^ould  stop  at  the  component  level,  however^  because 
that  is  the  smallest  pan  which  is  readily  available. 

As  far  as  servicing  a  product  is  concerned,  the  Input- Process -Output  system  of 
manufacturing  is  appropriate. 

These  three  models  are  applied  to  both  courses  ^4  and  ^5  to  direct  the  learning 
activities. 

Course  #4.  Producing  and  Servicing  ^Electr leal /flictronie  Prod 

111  rough  a  sequence  of  laboratory  activities,  the  students  will  learn  about  electrical 
products  which  produce  light,  heat  and  motion  from  electrical  energy  during  the  first 
part  of  the  course.  They  will  explore  the  electronic  concepts  of  conducting,  convertings 
oscillating,  amplifying  and  sw  itching  during  the  remainder  of  the  semester,  (Inabaj  1970) 

Course  #5,  Producing  snd  Strvicing  Electro/Mechanicsi  Prodi^ts 

This  course  utilizes  the  manufacturing  and  servicing  systems  models  as  they  wUl 
direct  the  students*  learning  activities  as  they  deal  with  electrical  input- mechanical 
output,  mechanical  input^mechanical  output,  mechanical  input-electrical  output  and  com^ 
binations  of  the  above  systems.  The  sequence  of  laboratory  acrivities  will  provide  stu- 
denca  with  an  opportunity  to  learn  atout  electrical,  mechanical,  fluidic,  and  pneumatic 
products,  how  they  operate  and  how  to  repair  them.  Many  references  will  be  made  to  the 
products  which  provide  automation  in  the  manufacturing  industry* 

Course  #6.  Contennporary  Manufacturing  P  rob  I  ami 

The  preceding  courses  have  sampled  the  activities  involved  in  meeting  the  wants  and 
needs  of  people  through  the  production  of  nianufactured  goods  and  the  principles  of  serv^ 
icing  those  goods  to  maintain  their  optimal  operating  efficiency.  This  course  is  designed 
to  provide  an  opportunity^  for  students  to  seek  additiona.l  in-depth  knowledge  about  a 
previous  acrivlty  or  to  pursue  new  topicsg  It  should  probably  not  be  taken  before  the  third 
semester,  whica  suggests  ttiat  the  student  needs  knowledgo  from  the  Introductory  and 
materials  processing  courses  as  a  prerequisite. 
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Ik-'  A  donteinperary  problems  course  should  be  one  that  guides  the  self-motivated  student 
il^p^l^  tte  steps  of  the  scientiftc  method  of  problem- iolving.  As  a  result,  the  roles  of 
%aiiiirfaewring  educatton  instruetora,  and  possibly  of  teachers  from  other  academic  dis- 

4E(plin#s  to  secondary  aducaiion,  will  be  diat  of  resource  perionnel.  Their  responsibiUty 
n^'to.  be  to  ^Ide      students  in  a  problem-centered  approach  to  learning, 
^i^^Xbert  are  soma  common  topics  for  all  kinds  of  manufacturing  systems  revealed  in 

the^re^aw  of  iiterature  which  should  be  included  to  varying  degreei  in  all  couries.  They 
^dsal  wltti:  (1)  Pi^cess  planning,  (2)  material  selecting  and  testing,  (3)  production  planning, 
^(4)  tooltog  up  for  prodUictlon^  (5)  plant  layoui^  (6)  quality  aseurance,  (7)  plant  engineerlngi 

(8)  msnufscturing  management,  (9)  manufacturing  gystems,  (10)  consumer  satisfacdon, 

(11)  meTOlogy  and  (12)  automation,  problems  chat  deal  with  personnel  technology  and 
^       inAisttial  orgimizatlon  are  also  common  and  provide  career  awareness,  orientation, 

and  exj^orationi 

;  QM0AN|1ATI0N»  MANAGiMINT  AND  EVALUATION 

'  .  To  accompUih  the  goals  of  this  MECP  feasibility  study,  a  dedicated  group  of  people 
wlfli  wdl-defln#d  responsibilities  wUl  be  needed.  The  plan  is  to  have  a  headquarters 
sta^  and  several  curriculum  developm^t  centers.  Each  center  will  prepare  all  essential 
Instructional  materials  for  a  course  or  courses  and  forward  them  to  the  headquarters 
where  they  wlU  be  compiled  in  draft  form  for  distribution  to  previously  identified  field- 
test  centers*  Following  tills  cycle,  the  material  will  be  revised  and  published. 

Various  forms  of  formative  and  summative  evaluation  strategies  wUl  be  inco^raied 
to  maintain  validity  and  keep  die  project  on  schedule,  as  well  as  provide  data  for  die  final 
r#porti 

It  Is  anticipated  that  some  form  of  teacher  education  will  be  needed  during  the  field- 
test  phase  and  when  the  courses  are  implemented  by  others.  This  will  be  controlled  in  a 
manner  similar  to  the  lACP* 

eoNeLusioNS 

The  MECP  staff  has  examined  die  present  state  of  secondary  education  in  the  United 
;  States  and  has  reached  the  following  conclusions  aboutpotontial  manufacturing  curriculum 
^.  proposals: 

1,  There  exists  a  definite  need  for  a  discipline-centered  curriculum  in  industrial 
arts  at  the  senior  high  school  level* 

2,  This  curriculum  should  be  based  on  a  system  of  discrete  semester-length  courses, 

3,  These  courses  should  reflect  eoniemporary  practices  as  they  apply  to  manufac- 
.  turing  technology, 

4,  These  courses  should  center  around  the  following  areas: 

4.1  Introduction  to  Manufacturing  Systems 

4.2  Metal  and  Non- Metal  Material  Processing 
4*3  Graphic  Communication  Material  Processing 

4*4  Producing  and  Servicing  Electrical/Electronic  Products 

4.5  Producing  and  Servicing  Electro/Mechanical  Products 

4.6  Contemporary  M^ufacturing  Problems 

5,  The  development  of  the  specific  courses  should  be  done  with  adequate  and  diversi- 
fied inputs  of  staff  and  resources.  This  suggests  that  the  development  take  place 
at  several  institutions  of  higher  education  where  educational  and  technical  ex- 
pertise is  available, 

6,  These  courses  must  be  developed  in  such  a  manner  that  present  senior  high 
school  Industrial  arts  teachers  can  implement  diem  after  appropriate  orientation, 

7,  A  three- year  developmental  sequence  will  be  needed  to  efficiently  produce  the 
tested  and  refined  Instructional  system. 

This  curriculum  as  researched  by  MECP  could  greatly  enhance  the  academic  status  of 
i-indtistrlal  arts  education, 
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Industrial  Arts  and  the  Career  Choice  Patterns  of  Junior  High 
School  Students 

William  E,  West 

The  literature  concerning  occupational  interestH,  their  measurement  and  development, 
has  increased  in  quantity  and  quality  during  the  past  two  decades.  Social  and  adolescent 
psychologists,  vocational  educational  guidance  personnel,  and  others  have  viewed  the 
development  of  vocational  and  career  decisions  in  terms  of  occupational  interest.  These 
groups  have  viewed  occupational  interests  in  terms  of  a  theory  of  occupational  develops 
rnent,  the  measurement  of  adolescent  interestSi  the  various  relationships  of  interest  pat- 
terns to  other  developmental  processes,  and  the  structuring  of  occupations  and  occupa- 
tional interests  in  order  to  give  a  more  viable  order  to  the  study  of  how  the  child  grows 
into  adult  work  pattems. 

Occupational  interests  and  decisions  concerning  occupational  pattems  are  only  one 
part  of  the  study  of  adolescent  interests.  The  nature  of  interests  is  complex,  and  to  data 
no  full  explanation  of  them  is  available.  The  attempts  to  measure  interests,  while  numer- 
ous, have  been  limited  by  the  lack  of  a  clear  under. standing  of  the  multiple  relationships 
between  the  various  measured  variables. 

Adolescent  interests^  particularly  occupational  interesti  can  be  measured.  However, 
the  use  of  the  data  resulting  from  the  measurement  of  interest  must  be  tempered  by  the 
knowledge  that  interests  are  indivlduali/^ed  and  subject  to  change,  and  can  only  be  inferred 
from  reported  or  observed  behavior, 

INDUSTRIAL  ARTS  AND  OCCUPATIONAL  CHOICE 

Industrial  arts  education  is  only  one  of  many  factors  having  a  bearing  on  the  develop- 
ment of  work- relevant  behavior  from  which  it  is  possible  to  infer  occupational  interests 
and  choices,  Tennyson,  in  discussing  the  current  research  in  the  field  of  career  develop- 
ment, reported,  '*Few  studies  were  found  which  dealt  with  the  influence  of  school  subjects, 
work  experience,  or  peer  pressure  upon  the  development  and  expression  of  vocational 
motives,"  (Tennyson,  1968,  p,  357)  This  reviewer  found  the  literature  equally  void  of 
ejcperimentally  derived  information  concerning  industrial  arts  education  and  occupational 
interests  or  choices. 

The  literature  concerning  industrial  arts  courses  and  their  function  in  the  develops 
ment  of  occupational  interests  or  its  influence  on  the  occupational  decision  process  has 
usually  taken  the  forni  of  philosophical  statements  or  objectives.  In  recent  years  these 
statements  or  objectives  have  taken  the  form  of  urging  new  directions  for  industrial  arts^ 
or  recognition  of  the  role  industrial  arts  does,  or  does  not,  play  in  developing  occupa-^ 
tional  career  pattems. 
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Figt,!f€  1  I 

VOCATIONAL  DEVELOPMENT 

Danald  Suptf,  1953  j 

1*  People  differ  in  rheir  abilities,  inferesri,  and  perionaiirieii  | 
2t  They  sfe  qys lifted^  by  viffue  ©f  thtfe  eharQcferiifics,  each  for  □  number  ef  occupaf  ions*  ! 

3,  iaqh  ©f  fhes©  occupeHgns  requirei  d  Ghsraererisric  paHern  of  abiliHes^  infereiU  and  persenaliry  ; 

4,  VoeaM^s!  ppsferenees  and  compefeneies  ,  ,  .  eharige  wifh  time  nnd  experitnct  ,  making  | 
choice  sftd  odjusfmenf  o  eonflnusui  proceis. 

5,  Serlei  life  stoges,  growth,  explorarien,  esrablishment,  malnrenanee  and  decline  .  .  ,  sub-  | 
divided  Info  (o)  the  fantasy^  tehtarive^  and  realiific  phaies  of  rhe  explorafory  stage,  and  (b)  ■ 
the  tflal  and  itabje  phase  of  the  estoblishment  phase, 

6,  The  nature  of  the  career  pattern  ii  determined  by  the  Individual's  parental  secloeCQnorTiic 
leyel^  mentol  ability,  and  personality, . and  by  the  opportunities  te  which  he  "n  expaied*  ! 

7t  Developm^t* ^ ^ can  be  gyided^,, 

8-  It  fid  compfofnise.  *  s  inherited  aptitudes,  neural  and  endaorine  make-up,  opportunity  to  ploy 
vsrl^i  roles,  and  evoluation  oh*  ^the  approval  ef  superiors  and  fellows. 

9t  The  prooess  of  compromise  between  individual  and  soeial  fsqters,,  , ,  self-concepr  and  reality, 

H  one  of  role  playing, , , 
10*  Work  satisfaction  and  life  satisfaction  depend  upon  the  extent  te  which  the  individyal  finds 
fideqyote  ojtlets  for  his  abilities,  interests,  personality  traits,  and  values*,  , ,  (Super,  1953^ 
pp.  8S"S9)  _^  _  


Tlia  amount  of  research  expressly  undercaken  to  determine  the  importance  of  Indus- 
trial arts  in  developing  occupational  interest  is  very  limited,  Anderson  attempted  to 
verify  the  importance  of  induatrial  arts  education  in  providing  pertinent  knosvledge  about 
Industry  — knowledge  which  he  assumed  would  be  useful  in  making  occupational  decisions, 
(Anderson,  1967)  His  findings  seem  toBUpporithe  contention  that  experience  in  industrial 
arts,  regardless  of  content  area,  does  provide  for  greater  occupational  knosv ledge,  and 
Aat  students  with  more  experience  in  terms  of  time  spent  in  Industrial  arts  classes 
possess  the  greatest  knowledge  of  industry.  (Anderson,  1967)  liollings,  while  not  dealing 
expressly  with  traditional  Industrial  arts,  also  reported  that  eKploracory  experjence  in 
oceupational  work  areas  does  add  realism  to  occupational  choices,  (i^ollings,  1967) 

The  importance  of  industrial  arts  courses  in  influencing  occupational  decisions  has 
alio  been  inferred  from  research  on  the  guidance  function  of  industrial  arts  completed  by 
Jerry  Olson,  (Olson,  1964)  However,  the  importance  reported  by  Olson  was  the  comple* 
tion  of  questionnaire  items.  The  review  of  the  lireratiire  did  not  reveal  any  attempt  to 
determine  e?cperimentally  the  guidance  role  of  industrial  arts. 


Figure  2 

VOCATIONAL  DECISION-^MAKING 
David  Hershenson,  1966 

1,  Each  vooatienolly  relevant  deeiaion  limits  the  range  of  pesiible  subsequent  eKperienees  for 
the  individual, 

2,  As  the  ronge  of  expef ienees beeomes  narrower,  the  range  of  alternatives  open  to  him  becomes 
narrower* 

3s  As  the  range  of  Qlternatives  beeomes  norrowtr^  the  individual  becomes  mar©  focused  on  o 
given  caufsa  thr^gh  one  or  more  of  the  following  choieesi 
a,  positive  oholce 
bs  adaptation  to  #Kfsting  oonditidni 
o«  ignofing  of  other  possibilitits 
d.  Inability  to  ihift  to  other  alternotives 
4,  The  more  foouied  on  a  given  course  the  individual  becsries,  the  more  likely  it  is  that  he  will 
p€ro€iye  or  stfuetufe  future  events  as  eonsiitent  with  thot  course,  thus  reinforcing  it, 
(Herihenson,  1966,  p.  368)      _  
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The  philosophical  rfuuementd  concerning  the  IriiportancL*  of  IndListrial  arts  in  mnkine 
occupational  dcciHions  have  arisen  within  and  from  outnide  th^  teaching  profeMHion* 
Betterly,  reporting  cm  a  qut'stionnni re  Htudy  of  tht-  foundry  indUHtry's  attitude  toward 
industrial  arts,  found  th.it  foundrynjen  be»lieved  that ''upportunity  for  vocntiunal  guidance" 
was  the  chief  puqiose  of  IndUHtrial  artR  edueation.  (Ilctterly,  l^>fV\  p,  1.^)  Thin  view  of 
pro%'idlng  vocational  guidance  chrough  exploratijry  experiences  wan  also  anipiified  by 
Harry  Broudy  in  Building  a  PhiloHOphy  of  h  reedoni.  (nraudy,  H)61) 

The  belief  that  industrial  arts  provides  Importunt  information,  beneficial  to  develop- 
ing Qccupational  interests  and  useful  in  making  occupational  deci.-^ions,  well  supported 
by  the  current  literature  of  the  industrial  artn  profession*  The  iMhB  convention  of  the 
American  Industrial  Arts  Association  devoted  considerable  portions  of  its  discussions  to 
the  importance  of  industrial  arts  in  developing  occupational  interests.  (Decker^  1968) 
Maley,  Wilkinson^  flornig,  Jacknian  and  others  made  presentations  to  the  convention  Con- 
ceming  the  occupational  importance  of  industrial  arts  courses,  11ie  central  theme  of 
these  presentations  was  that  industrial  arts  education  is  more  than  just  teaching  people 
CO  work  with  metal  or  suiod,  or  learning  how  to  draw-^  or  utilizing  energy  or  electricity. 
The  importance  of  industrial  arts  in  the  devclopmcTit  of  occupational  interests  was  re- 
peatedly brought  forth  by  these  authorities. 

The  industrial  arts  educatorH  who  wrote  A^Kationale  and  Structure  for  Industrlai 
Arts  Subject  Ntatter  (Towers  et  aU,  1906)  also  recognised  the  Importance  of 
arts  curriculum  niat^ritds  in  providing  occupational  information*  One  of  the  key  assump- 
tions  concerning  tlie  project's  proposed  industrial  arts  curriculum  was  that,  "Industrial 
arts  Is  a  study  of  industry.  It  is  an  essential  part  of  the  education  of  all  students,  in 
order  that  they  may  better  understand  their  environment  and  make  w^ise  decisions  affect- 
ing their  occupatit}nal  goals.''  (lowers  et  aK^  l^fih,  p,  2)    Vho  authors  also  stated  thati 

...  all  pupllii  *  i  need  edueaHen  in  hQ$\Q  fitldl  sf  praeHeal  kngwltdge, . , ,   A  seeondsry  ichool 
program  whleh  provide!  a  %i\jdy  of  the  fundamdnt'dl  prinsiplei  of  prPcHeel  (praxiology)  f"Ogefher 
wifh  selecfed  proeHee  and  a  broad  ftieoreHcQl  bale  may  meet  f-he  challenge  ef  the  fyfure, 
(Taweri  tf  oL,  1966,  pp,  20-21) 

The  importance  of  industrial  arts  in  developing  occupational  interests  and  choices 
has  not  been  tho roughly  researched,  1  he  professional  literature  is  replete  with  philo- 
sophical statements  as  to  the  importance  of  industrial  arts  courses  in  providing  informa* 
tion*  To  date  little  empirical  research  has  been  completed  to  support  these  philosophical 
statements.  Ilowever,  the  supposition  that  there  is  a  relationship  between  industrial  arts 
course  experience  and  student  interest  in  occupational  work  areas  is  strong  enough  to 
support  research  into  the  nature  of  this  relationship. 

ITie  preceding  statement  was  abstracted  from  a  research  document  undertaken  in 
196'?  which  was  an  initial  attempt  by  this  reporter  to  collect  information  about  the  influ- 
ence of  industrial  arts  course  content  on  occupational  choice.  The  study  was  initiated  to 
provide  experimentally  derived  information  aliout  the  occupational  choices  of  eighth  grade 
male  students  by  a  comp^irison  of  the  occupational  choices  of  three  different  groups  of 
eighth  grade  studt-nts,  The  specific  question  to  be  answered  was: 

Do  the  male  eighth  grade  studenH  who  have  eKperjeneed  the  Industrial  Arts  Currisuluiti  Pfsjtst'i 
count  of  itudy  eMpreii  their  oecupof  ional  ehaicei  with  greater  clarity  of  occupatidnal  Ihtereitij 
stranger  Intereit  in  those  work  areoi  related  te  their  eequpatlonal  Qhoicei,  and  a  graQter  rsnge 
between  their  highest  and  lowest  oecupational  interest  ares  scares  then  do  the  male  eighth  grode 
students  who  eonipleted  the  eighth  grade  having  experienced  the  nen^lACP  Induitrial  arts  course 
of  study^  er  who  completed  the  eighth  grade  having  eMperieneed  no  industrial  arts  during  the  * 
eighth  grade? 

The  study  began  \i\  i^Ki^^j  and  an  initial  report  was  presented  in  the  summer  of  1969* 
The  original  study  sparkcJ  an  interest  in  deriving  greater  information  about  the  occupa- 
tional choiceB  of  our  junior  liigh  school  age  youth* 

The  original  research  project  was  structured  to  include  the  testing  of  three  hypotheses. 
The  hypotheses  were  that  diere  would  be  no  differences  among  the  occupational  choices 
of  three  groups  of  eiglnh  grade  male  students,  as  measured  by  the  Ohio  Vocational  in- 
terest Survey,  with  respect  to: 

a.  Clarity  of  the  interest  scale  related  to  the  occupation  choices. 
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fc  '     b.  Strength  of  Interest  in  those  work  actlvltiei  related  to  the  occupational  choices. 

Eflsge  of  parcentlle  raiik  scores  between  the  highest  and  lowest  percentile  rank 
geale  scores. 

D'Gostt,  in  developing  the  Ohio  Vocational  Interest  Survey  (OVIS),  accepted  the  data, 
•hpeepie  and  tilings  dlm^iiona  of  work  derived  by  the  U*S*  Department  of  Labor  in  prepar- 
vljtag  the  CTcrt^ary  pi  Occupational  Titles.  These  three  dimensions  were  accepted  as  the 
^.baetc  demits  of  worker  Involvement  In  any  Job,  and  were  used  for  structuring  occupa- 
rttoii^  Interest  groups,  (D'Coataj  19698  pp.  2-3) 

|>  y .  The  114  worker^ trait  groupi  identified  in  the  D.O.T,  were  used  as  the  next  elements, 
V  These  worker^ trait  groups  were  considered  to  be  representative  of  the  World  of  Work,  and 
1^ reasonably  hamogen^us  and  unique,  D'Coeta  was  able  to  plot  the  worker^ trait  groups 
Ji^td  a  threes dlmeniional  model  and  derived  24  worker^ trait  clusters.  The  24  Interest- 
^;  trait  clusters  were  then  used  as  the  24  OVIS  Interest  scales,  (D'Coeta,  1968,  pp*  2-4) 


Figure  3 

OVjS  INTEREST  SCALES 

U  Manual  Wark 
2.  Machine  Work 
2m  Fers^ncil  SefvrQes 
4«  Caring  For  Pepp!@  and  Animsji 
J,  CUrksl  Wark 
6i  InspACtlan  and  Testing 
7*  draffs  and  Precise  Work 
8p  Cusfomar  Semses 

9,  Nursing  and  Rejqtad  Tachniest  Services 
10.  Skilled  Personal  lervlEes 
1U  Training 
12«  Uterafy 


The  cubistlc  model  provides  a  structure  for  viewing  the  occupational  interests  of 
:  adoleicenti.  The  niodel  Isolates  the  different  interest  areas  and  provides  some  basis  for 

explaining  how  an  occupational  Interest  might  be  formed*  The  individual  Interest  areas 
-  can  be  described  in  terms  of  their  involvement  with  data,  with  peopieg  and  with  thinga, 
'  This  involvement  explains  why  not  all  the  cells  were  used  to  describe  the  different  inter- 

ait  groupings  found  in  the  World  of  Work, 

ORIGINAL  POPULATION  AND  SAMPLE 

The  lample  was  predetermined  to  exceed  lOON^  in  order  to  give  statistical  signifi^ 
eanee  to  the  ilndings  of  the  study.  To  assure  that  the  statistical  data  would  represent  a 
large  enough  group  to  give  the  findings  validity^  an  original  N  of  212  was  identified.  The 

''bridal  N^212  was  made  up  of  Group  1,  2  and  3  with  N*s  of  78,  67  and  67,  respectively. 
The  groups  were  formed  from  (i)  all  existing  eighth  grade  industrial  arts  classes  In  one 

^  Junior  high  achool,  (2)  all  existing  eighth  grade  lACP  classes  in  a  second  Junior  high 

;  sehoolj  and  (3)  all  eighth  grade  boys  from  both  junior  high  schools  not  enrolled  In  Indus = 

.  &ial  arts  or  lACP  during  the  ei^tii  grade* 

*       The  aampde  was  reduced  from  an  N  of  212  to  a  final  sample  of  181  dcie  to  screening 

■^factors  and  abaences  from  testing  situations.  Three  factors  were  used  to  screen  sample 
members:  Reeding  achievement,  arithmetic  achievement  and  intelligence  test  scores* 
Students  with  reading  achieveme  nt  grade  placement  below  7*0  and  students  with  arithmetic 
achievement  grade  placement  below  7*0  were  deleted  from  the  sample.  Since  the  test 

,  eontent  demanded  a  degree  of  understanding  to  complete  teat  items,  students  with  LQ, 

"seorea  below  80  were  removed  from  the  sample. 

The  data  subjected  to  statistical  analysis  were  derived  from  information  relative  to 
3  groups  of  eighth  grade  boys.  The  final  N  for  each  group  was 

67  Group  I  Industrial  Arts 

60  Group  2  lACP 
,^  54  Group  3         Non-Industrial  Arts 


13.  Numerlcat 

14.  Appfaiiaj 
ISp  Agrieulfure 
16*  Applied  Technology 
]7i  PrarnaHon  and  CofDmunlQaHon 

18.  Mshogemant  and  luparvlslah 

19,  Artiifle 

20*  Sales  Rapresenfaflve 

21,  Musle 

22,  intfrtaining  and  Ptrfsrming  Arts 

23,  Teaching^  Cgunseling^  and  Soeial  Work 
24*  Mtdleal 


The-  information  concerning  the  individual  HUidunt'n  intL'lligt'nct'qu(3tient,  ruading  nchieve- 
ment  Hcores  nnU  arithmttic  ncort^H  wnn  (ihtuinod  from  iht:  Htudent'H  Hchool  records, 
inforrnailun  pertaining  tu  the  dfpt'ndt'nt  variabluH  uf  clariiy  of  occuputional  interest, 
atrengtli  of  occupatitHial  InttTt^Bt,  and  ptTi^entilC'  rank  wan  obtained  through  adniinistrat* 
log  the  Ohio  Vocationnl  intt»rt^^t  Survey. 

To  determine  the  extunt  of  honiDgeneity  of  ability  and  achievcinont  aniong  the  groups 
in  each  of  the  selected  abilitv  factor.s^  an  analyslH  of  variance  svas  perfofnied  on  the 
obtained  data.  The  mean  scores  of  the  groupH  on  the  intelligence  tent  and  reading  and 
arithmetic  achievement  tests  have  varying  degrees  of  differences.  The  A  NOV  gtaiistical 
treatments  that  indicated  differences  <,0f^  were  subjected  to  further  statistical  analysis 
of  CQvariance  in  order  to  determine  if  difference.^  in  the  dependent  variable  means  re- 
sulted from  the  effects  of  sampling  error, 

The  ANOV^  of  intelligence  scores  revealed  tiint  the  mean  intelligence  scores  of  the 
three  groups  were  significantlv  different  at  the  ,01  level.  The  grnu}5s  were  also  found  to 
be  significantly  different  at  the  M  level  in  rending  levels.  In  both  ANOVS's  Group  i 
(Industrial  Arts^  were  higher  than  Groups  2  and  ;%  and  Group  ^  higher  than  Group  2 
(lACI^).  Therefore,  in  terms  of  general  abilitv  and  reading  achievement  scores,  the 
groups  could  not  be  considered  equnl. 

ITie  means  for  the  three  treatment  groups  in  terms  of  the  dependent  variable --^ 
strength  of  Interest  in  occupational  work  area  related  to  the  occupational  choice ^  re= 
vealed  that  Group  2  flAC  had  the  hi  sliest  interest  score  mean  and  Gmup  1  the  lowest 
interest  score  mean.  While  this  was  not  significant  at  the  .05  level,  it  does  approach 
significance  at  the  TO  level. 

Mean  scores  in  clarity  rating  scale  scores  svere  not  found  to  be  of  appreciable  dif- 
ferences, llawc'Ver,  the  mean  sc^ires  for  percentile  t^ank  mean  showed  a  difference  ap= 
proaching  significance  at  the  TO  level.  Group  3  (non- industrial  arts)  had  the  greatest 
variance  of  scores  relating  to  their  occupational  choices. 

Assuming  rensonabit^  validity  of  the  study,  the  results  indicated  that  industrial  arts 
education  and  lAC  P  did  not  have  significant  Influenceon  the  occupational  choices  of  eighth 
grade  boys.  I'hv  [AGi^  industrial  arts  course  did  res  id  t  in  differences,  si^ificant  at  the 
*iQ  level,  in  the  strength  of  interest  and  was  as  efficient,  if  not  more  efficient,  in  the  de- 
velopnient  of  clear  interest  and  widening  the  range  of  interest  scores  by  enhancing  or  de- 
tracting from  unexperienced  likes  or  dislikes.  The  findings  also  provided  little  support 
for  assuming  that  traditional  eighth  grade  industrial  arts  was  more  efficient  than  an 
eighth  grade  course  of  study  without  industrial  arts  in  teaching  about  work  activities.  If 
anything,  traditional  industrial  arts  students  had  lower  mean  scores  on  the  dependent 
variables  than  non-industrial  arts  students.  This  w-ag  true  in  spite  of  the  fact  that  Group  1 
scatistica) Iv  had  higher  intelligence  scores  and  greater  reading  ability  and  arithmetic 
achievement  scores* 

The  initial  research  findings  relative  to  the  role  of  industrial  arts  in  occupational 
choices  of  young  boys  wms  not  particularly  satisfying.  Mow^ever,  through  various  ioglcal 
processeSp  the  lack  of  positive  statistical  results  could  be  minimized.  The  analysis  of 
data  that  revealed  the  non- industrial  arts  snjdent  as  possessing  strong,  if  not  stronger, 
interest  in  his  chosen  career  area  could  be  expiained  by: 

1.  Ills  career  choice  in  fact  had  elected  him  not  to  be  in  industrial  arts, 

2.  Prior  eKperiences  In  industrial  arts-related  activity  had  innuenced  occupational 
choice  and,  thereforej  his  election  not  to  enroll  in  industrial  arts, 

The  collection  and  analysis  of  the  information  relative  to  the  original  study  did  iden- 
tify a  workable  block  of  young  people  that  might  be  studied  over  a  longer  period  of  time. 
The  eighth  graders  studied  in  1969  were  seniors  in  1973.  The  researcher  was  able  to 
identify  and  collect  information  from  86  of  the  original  sample  of  181  (42  percent)  prior 
to  the  1973  graduation  from  high  school.  In  order  to  secure  information  relative  to  the 
original  research  problem^  the  identified  sample  was  asked  to  respond  concerning  a  stated 
occupational  work  area  (OVIS  Scales),  KachN  vvas  asked  to  complete  a  survey  instrument 
that  included  occupationai  choices  in  terms  of  1st,  2nd,  and  3rd  rankings.  The  return  of 
the  survey  instrument  indicated  that  occupational  choices  made  at  the  eighth  grade,  while 
indeed  highly  tentative,  must  be  considered  as  indicative  of  occupational  directions*  Tha 
fact  that  the  survey  indicates  14  of  86  with  matched  choices  after  4  years  of  additional 
maturation  seemed  to  be  very  high,  TTie  frequency  of  the  1969  professed  occupational 
choice  still  being  actively  considered  as  1  of  3  by  54  of  86  respondents  was  also  of  note. 


Group  2 
Group  3 


Figure  4 

OCCUPATIONAL  CHOiCi 
iXPRiSSID  BY  ORIGINAL  SAMPLE 
1973  (N^6) 


N 

Ma^ch 

1  Off 

2  Off 

0 

26 

0 

6 

10 

10 

14 

e 

5 

3 

y 

36 

6 

6 

10 

14 

W 

IT 

TT 

IT 

Grsup  2 
Group  3 


Group  1 
Group  2 
Group  3 


CLARITY  OF  INTEREST 


Mafch 

1  Off 

2  Off 

0 

N 

H 

M 

L 

H 

M 

L 

H 

M 

L 

H 

M 

L 

26 

0 

0 

0 

6 

0 

0 

10 

0 

0 

10 

0 

0 

24 

3 

0 

0 

4 

1 

0 

3 

0 

0 

3 

2 

0 

36 

6 

0 

0 

6 

0 

0 

8 

2 

0 

6 

7 

0 

86 

14 

0 

0 

16 

1 

b 

21 

2 

0 

16 

9 

0 

STRENGTH  OF  iNTiREST 


N 

H 

Mgfeh 
M 

L 

H 

1  Off 
M 

L 

H 

2  Off 
M 

L 

H 

0 
M 

L 

26 

0 

0 

0 

41 

0 

0 

34 

0 

0 

41 

0 

0 

24 

42 

0 

0 

41 

42 

0 

34 

0 

0 

40 

35 

0 

36 

45 

0 

Q 

42 

0 

0 

31 

32 

0 

38 

39 

0 

S6 

87 

0 

0 

124 

42 

0 

99 

lis 

5 

119 

74 

0 

PERCENTILE  RANK  (MIAN) 


Group  1 
Group  2 
Group  3 


N 

Mqfeh 

1  Off 

2  Off 

0 

26 

0 

86 

68 

43 

24 

92 

84 

71 

51 

36 

93 

84 

65 

47 

e6 

185 

254 

204 

141 

The  return  of  the  survey  instrument  also  was  tabulated  in  terms  of  clarity  and  inter- 
eit  scores  and  percentile  rank  variance  reported  by  the  1969  testing  session.  The  tabula= 
rton  indicataa  that  asiuniptions  made  in  the  initial  study  were  indeed  well  founded.  How- 
.  ever,  at  this  timei  no  statistical  analyses  have  been  completed* 

The  aaniple  of  86  has  been  continued  as  an  identified  group*  The  spring  of  1977  will 
Mnark  the  eighth  year  of  the  studyj  and  the  point  where  most  of  the  sample  will  have  made 
rather  firm  commitments  to  their  career  choices.  The  sample  will  be  surveyed  during 
1977  t©  provide  additional  information  concerning  the  influence  of  industrial  arts  subject 
matter  on  occupational  choices. 
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Charles  f .  Campbell 

Building  jigs  and  fixtures  with  middle  school  students  is  a  demanding  exercise,  due 
largely  to  the  students'  lack  of  experience  and/or  exposure  to  the  industrial  envlronrnents. 

The  following  areas  have  been  found  to  be  most  valuable  to  students  in  a  middle 
school.  A  thorough  search  of  the  problems  that  are  encountered  in  manufacturing  a 
product  is  done  through  a  careful  analysis  of  the  flow  process  chart  that  is  prepared  for 
the  production  of  every  product.  The  symbols  used  by  industry  should  also  be  used  in 
the  classroom  to  study  every  operation  and  define  the  processes  that  require  using  a  jig 
or  a  fixture. 

Following  is  a  concise  study  of  the  problems  encountered  in  building  jigs  or  fixti<resi 

1*  EnQQfiy  what  musf  be  done?   It  ipeeifle,  Whieh  of  the  four  bQiic  moHoni  ©f  mrteriQli  are 
yoy  tTying  to  prevent? 


Classroom  Projects 


Building  Jigs  and  Fixtures  for  Limited  Production 


2,  Must  the  work  be  held  down,  prevented  from  sMdirig  bock  and  fsrth  er  just  loeated  Qccuf= 
ately  each  time? 
Il  Q  jig  or  fixture  needed? 
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leather 
csrk 

hardb^rd 


ceramlci 

liquidi 

te^tilsi 


3*  Speeifiedlly  what  materials  wMI  be  used  te  eanstrgct  the  prqdyct? 

w^d 
metal 
plastici 

4*  Whet  predyqt  pfoeesies  does  the  particular  problem  involve? 

materlol  removal  foit^ning  mefhods 

material  seporotlon  bonding 
adhesive  procesies  fijsi^ 

5*  What  special  probl^s  ^^Id  be  csnsidered? 

exact  jQCotlon  methods  ipecial  finishes 
Ipfclal  operations  ipeCiQl  tooling 

multiple  openings  clomping  probl^i 

new  processes 

6*  Will  the  materials  used  to  consfrOct  the  jig  or  fixture  hold  up  under  the  pressures  of  pro- 
duction? 

7*  Win  jig  or  fiJ^ture  hold  tolefonces  within  a  specified  limit? 


contour  changes 
assembly  methodi 
finishing  processes 


protection  ef  finiihes 
irregular  surfaces 
new  materiols 


Remamber  to  think  through  the  most  minuie  details  and  plan,  plan,  plan. 
The  drlil  press  and  router  can  be  the  backbones  of  special  tooling.  With  the  use  of 
proparly  desired  jigs  and  fixaires  they  can  be  used  for  making  holes  or  ihaping,  or  for 
dasip  featurei.  The  bands  aw  can  be  used  for  large  radii  and  contour  changes  with  the 
asslitance  of  a  Jig.  In  general  the  art  of  building  Jigs  or  fixtures  is  one  developed  by 
experlenee  and  the  recording  of  eKperience  for  future  use, 


Mf,  Campbell  is  from  Clevelond,  Ohio. 


Construction 


Contemporary  Construction  Education  and  Practices^ 

jAlva  H>  Jarad 

The  conatruction  industry  of  today  is  a  very  dynamic,  sensitive,  CQmpleK  and  costly 
enterprlia.  Its  activity  affects  not  only  the  welfare  of  its  employees  and  employers,  but 
■the  entire  economy  of  the  United  States.  Conversely,  it  is  affected  by  the  state  of  the 
National  economy. 

In  looking  at  the  Gross  National  Product  for  1974,  which  was  nearly  SI. 4  trillion, 
iftt  conitruction  industry  provided  nearly  $140  billion,  or  10  percent  of  that  figure. 
'Nearly  71  percent  of  the  1974  construction  market  was  privately  owned,  with  residential 
Ibpnetrucrion  providing  a  major  portion.  Due  to  economic  changes,  and  interest  rates  in 
^particular,  residential  construction  has  slowed  in  the  last  few  years  and  public  construe- 
ftlon  hai  increaied. 

Total  1976  construction  is  expected  to  reach  $143  billion.  Private  residential  con- 
istruction  will  account  for  553  billion,  non- residential  will  comprise  S27  billion,  and  public 
lUtUlties  and  other  private  types  will  account  for  519*6  billion.  Thus,  the  total  private 
feonstruction  wUl  provide  S1U3  billion.  The  remaining  540  billion  in  public  construction  is 


accounied  for  by  public  buildingH,  highway^,  scsvur'  and  ^awr  HyHtL'iuH,  nulltarv'  facilitie»s 
and  conservation* 

In  a  long-rangt'  pi\*Uit'tinn  by  tlk'  lUiruaii  ijf  i  Kuiustic  i'tinuiiuivt' it^s,  ncpartniont 
of  Commerce)^  ru'w  rnnHlriu'Uon  in  h'H^  ssili  appi'tjsinincL'  billion,  an  compared  to 
$143  billion  in  i^^li),  Privarc  houriiii^  HtaiTH  uill  t^xci-t^l  2.2  millicjn  unitH,  an  ciunpdred 
to  U6  million  units  in  l^7(i,  MobiU'  hi)nit'H  uill  \k*  prodiACcd  ai  iwi^^v  the  l^-^Tb  rat4^,  or 
600,000  units  in  the  year  1^85, 

This  prediction  is  bnaud  upon  Hovcnil  untie rlvinu  uHHurnptinnM,  I )L'in>  jgraphic  trends, 
low  level  of  new  hijuaing  pruduction  duiintr  prL^vlLiUH  ycarHi  nrw  |iou?iehold  f( sriiiations, 
high  demolitiun  raten  and  1<)W  natic^nal  vai-apvH  rato?.  iwu  all  L'smKldt-rt'd  major  reasons 
for  the  demand,  Spueial  atteniiun  to  ivhahiliiatinn  of  t*Nisrin>;  iinitH  and  rhe  eonci^rn  for 
low  and  moderate  incomij  family  units  svill  aUo  ineronHc  the  demand, 

Tho  construction  pernonncl  ncH.'LiH  for  the  di'i/ado  aheridarc  t'tjunlly  astiiunJing,  FUised 
upon  statistics  from  ihv  l^S,  Ikireau  of  Census  in  h^71],  there  %\fre  appixixiinately  3.5 
million  workers  in  con^jcructioni  and  with  prujeetionH  to  1^'^^  it  jr.  believed  that  nearly 
5  miUion  persons  will  be  needed  to  meet  the         huuHing  goid. 

The  conscruccinn  induHiry,  and  the  honiL'biiildin>:  ai^ea  in  partieulari  linH  been  one  of 
the  most  ineffieienr  and  fragmented  intluHtrie'^  In  ihi  liaiinn,  l  :?^tinuueH  indicate  rhiit  there 
are  from  80,000  to  ino.OOO  huinebullders  in  the  natjun  rridav,  Of  the  nearly  50,000  full* 
time  contrnetors,  probahly  no  nuire  than  24  build  more  tiian  1,CM)!}  unitK  per  vear,  and 
only  12  companies  grosn  more  than       million  annu  dlv, 

I'he  current  trend  in  the  induHtry  indieates  that  abtjut  one  in  tivu  iKjinebullders  in 
the  L/nited  States  i^oes  (Hit  of  huKine^H  each  year,  rhus.  It  is  estimated  by  l^^BS  Bome 
200  builders  will  account  for  <^ne-thi  r^^l  of  the  hcutHing  production, 

TRENDS  IN  THE  INDUSTRY 

In  recent  yearn  tliere  have  been  iirear  chrmges  in  tjie  industry.  Such  reasons  as 
ecologicaUenvironniental  concernH,  incrtMsed  buliding  cnsrs,  higher  interest  races, 
urbaniZiition,  land  values,  \\au  r  avail jiiilitVi  eiurgv  crisiSj  stjlitl  and  lirjuid  waste  dis- 
posal, transportati- Hi  .uul  j^()pulari!>n  inobiiity  ari-  give'i  as  rhe  causes  for  the  recent 
changes  in  the  lujusinii  intluscrv, 

in  recent  years  the  htJU^ing  induHtrv  has  ciian^ed  to  reflect  the  state  nf  the  construc- 
tion art.  Some  of  these  eiianges  ate: 

1  »  The  ergsni^Qtienel  sfruefure  has  become  muci'*  iprger  in  recent  yearl  Ohd  rofieCU  fhe  ear^ 
pofQfe  SfruCfure  sf  CQntemporary  iriduitry,  Conitruetion  ssrrtpanles  hove  been  pursiiQsed  by 
eonglomeiafes  or  igrger  Companies  and  In  furn  have  bgen  lupplied  wifh  igw  msferial  and 
semi-finished  goods,  supplied  with  industrial  orgoni^oHqn,  and  prsylded  ipeelal  sales  and 
marketing  personnel  for  fnerehandiimg  th^  cenltry eMon  prsdyst',   Fgrthermsre^  the  larger 
GompgnieS  have  also  provided  on^the-ipot  finaneirig  and  provided  conitruction  guoranteei 
en  both  produet  and  workrnQnship^ 

2.  New  preduetl  have  beesme  available  as  a  resuh  of  our  tychnology.    Insulation  materials^ 
new  building  lyiterni,  new  points  end  preservorl ves,  and  more  plastle  building  materials  pre 
all  exanriples  of  this  new  teehnQlogy* 

3t  Houilng  production  has  becarne  mere  iridustrialized.  Pneumotis  nollerl,  component  saws, 
gang  staplers^  meehanieal  eores^  stacking  rnadules^  fecfory^produCid  oomparientlj  PiRT  and 
CPM  sclieduling  and  heavy  erdcting  eqOipnient  are  en  integral  port  of  today's  constTUctiefi 
industry. 

4,  The  industry  has  beesme  more  dlveriified.   Land  utilisation,-  envlfsnmental  impact  statements, 
QiSTimunity  p!a saving,  laeal  building  and  regulatory  media,  utility  develepment,  leridihg 
stitutians  and  energy  needs  are  all  part  of  the  contraetor's  dolly  eoncerrii, 

FOCUS  OF  EDUCATIONAL  PROGRAMS 

The  construction  litcraiure  over  the  past  several  ye^irs  seems  to  indicate  that  there 
are  many  different  ways  the  industry  is  supplying  its  need  ft.)r  unskilled,  skilled  and  pro- 
fessional personnel.  Iliere  seems  to  be  litrlu  diffieulty  in  securing  unskilled  labor  to 
meet  the  needs  of  the  constructiiin  industry,  In  fact,  there  are  many  thousands  of  un- 
skilled workers  now  unemployed. 

The  skilled  iabor  force  is  primarily  being  HUpplied  by  the  apprenticeship  programs 
associated  with  the  construction  crafts,    .SeconJary  and  post-secondary  prograniB  also 
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^.Jvtdt  skilled  workers  for  the  construction  industry.  Advisory  committees  from  these 
S^ite  regulate  the  focus  of  the  programs  as  well  as  the  number  and  qualifications  of 
Wbm^  entering  flie  programs, 

1^"    For  mmy  years  the  profesalonal  in  the  construction  induitry  was  either  an  archueci 
a  atvH  engtoeer.  These  profeesionala  were  prepared  with  a  high  level  of  proficiency 
matiiemartcs,  structural  analysis,  reinforced  concrete,  architectural  design,  studio 
m^  ^Mmomg  wi^  the  exprese  purpose  of  developing  designers  and  structural  special- 
iiita.  This  the  universitiea  have  done  very  welL 

In  recam  years  there  has  been  a  new  professional  on  the  construction  scene -the 
ittiUding  tecluiologlst.  This  college  graduate  has  the  management  expertise,  the  finance 
liackgroimdj  Ae  construcrion  knowledge,  the  planning  ability,  the  expediting  talent,  and  the 
fetodersmtoig  of  tlie  various  facets  of  the  construction  project  to  get  the  project  designed 
the  architect  built  by  the  skllM  tradesmai.  This  middle-management  person  is  a 
li^^^y  valuable  asset  on  Ae  construction  team. 

In  a  review  of  a  recent  issue  of  the  Construction  Education  l^irectory  (May  1974) 
l^epared  by  the  Associated  General  Contractors  of  America  there  were  approximately  87 
iStoUegei  and  ui^versities  offering  four-year  programs  in  building  construction.  Of  these, 
ftvSQ  were  in  engineering  schools,  6  in  architecture  schools  and  6  were  in  schools  of  busi- 
iMba*  TO©  remaining  25  programs  were  in  schools  of  technology  or  separate  construction 
p^deparments*  The  focus  and  orientation  of  these  programs  were  varied  and  tended  to 
[^isUow  the  patterns  and  discipline  of  the  directing  department. 

Thm  report  further  indicated  that  there  were  368  two-year  degree  schools  which 
':=^bffefed  some  type  of  associate  degree  program.    Two=year  programs  in  construction, 
design,  building  construction  technology  and  concrete  technology  were  examples.  The 
P^sssociate  degree  program  in  civil  technology  seemed  to  be  the  most  popular  offering, 

CURRICULUM  CONTENT 

'  Curricular  offerings  and  program  concent  must  reflect  the  level  and  type  of  Job  entry 
i-^as  well  as  the  state  of  the  construction  art.  in  all  cases  the  content  must  be  current  and 
V  depict  the  prevailing  trends  in  the  industry.  ^Fhis  will  mean  in  many  cases  a  marked 
|/  departtire  from  those  courses  and  programs  now  being  used  to  prepare  students  for  this 
IStyp^  of  career.  .  .  , 

S^r  Let  us  now  look  at  some  of  the  major  content  areas  and  basic  understandmgs  with 
&whlch  students  must  be  familiar  to  enter  the  construction  field.  Students  should  be  able 
p^; to  communicate  with  their  peers  and  supervisors  in  both  written  and  oral  forms,  should 
'&h^  able  to  use  basic  forms  of  mathematics,  be  literate  in  the  basic  science  areas  and  be 
S  understanding  and  willing  to  work  with  people.  Furthermore^  students  entering  the  con- 
^  itructlon  field  must  be  familiar  with  construction  materials,  processes  and  fabrication 

^procedures.  i    %  a 

Odier  areas  to  be  Included  in  a  contempofary  construction  curriculum  inciuae: 

K         U  The  knowltdga  of  flneneial  mQnagemgnt  il  pqramaunr  !f  a  pfrsQh  is  going  fs  %my  in  business. 
I  This  should  [nelude  wage  and  soiory,  fringe  benifsfs,  fQxqtion,  cash  flow,  invtitmehfi,  de- 

W-  preeiaHon  and  bosie  aeQognHng  prineiplts*  More  eonfroarora  go  out  ef  business  bacQuie 

they  csnnot  mohoge  money  then  beeeuse  they  oonnet  lqy  out  o  Qommon  rafter  er  level  a 

footing.  .  J  1 

ir-  2.  Personnd  matters  are  majar  eoncerns  dt  sll  les^eli  of  constructlen,  Prepqrmg  studenti  to  deal 
M.  with  ''people  pfoblems'*  is  most  difflouit,  for  the  pfoblemi  art  slwoyi  individualized  ond  ever 

$>■'  changing.  Labor  managemint  roles,  job  fdentifieoHon,  organization  structure,  union  and 

^  '  -        non-union  work,  proffiofion,  work  stoppsge,  ydndoliirTi  and  Qontfaef  negotiations  are  all 
Rf'''  Impoftanfr  here. 

3*  As  the  popglotion  inoreaies  and  more  sofiirruef  Ion  fakis  place,  the  omount  of  available  land 
deoreos€S.  Thus  the  oentroetCH'  needi  to  understand  proper  land  oonservation.  Environment 
mliits,  agrioulturlltl  and  land  developers  are  all  focusing  eoncern  in  this  area.  Construoton 
need  to  lod<  to  other  forms  of  building  and  other  systems  to  help  reduce  land  eonfrontatlais. 
It  IS  believed  that  by  the  year  2000,  housing  units  of  50  to  WO  floors  will  be  eommon.  Stu- 
dents need  to  be  aware  of  regulatory  oodel  and  environmental  impact  stotemenfs,  for  these 
ere  s  daily  "fact  of  life"  for  the  controetor. 
4,  iafety  is  a  doily  eoncern  of  the  contractor  as  will  as  the  dwelling  occupant*  The  Occupa- 
.    ttonal  Safety  and  Health  Act  imposei  dally  demands  on  the  contractor  for  the  safety  and 


healfh  of  fhe  workers  on  a  projecK  This  Includei  everyfhmg  from  scoffolding  to  nqiig  l#v©li, 
Oecupanf  safify  li  equally  impcsrranK  Noise  leveli^  fire  profecHon^  elee^rieal  eompontn^s, 
sanifafjf  systems  and  (Construe! ion  %y^t^m%  ore  being  regulafed  by  ell  leveli  of  government 
The  ifudenfi  net»d  to  be  aware*  of  thgie  reggloHoni. 

5.  The  obvloui  dteline  of  popular  fosii  I  fuels  has  caused  a  need  far  alternate  enorgy  systems^ 
An  understanding  of  efflcieney,  availabilify,  inifol latlqn,  operating  coits^  feoilbllity,  arid 
funotior^al  use  of  such  sy&temi  oi  lolar  energy^  gepfhermal^  methane  conversion,  water  and 
wind  power  should  be  an  Integrol  part  ©f  any  cMrrent  eonstruotien  prsgram.  This  should  be 
eoupled  with  ways  of  ineorporating  these  sysrems  into  buildings  while  best  utilising  the  llvirig 
environment.  This  utiMzotjon  would  include  improved  understanding  of  insulotlpn  types  and 
uses,  redusHon  of  building  size!  and  building  to  effeotively  use  the  elements,  not  isolating 
men  into  Q  woste^l,  ortiflelal  environment, 

6.  The  building  systems  ore  ohonging*  Students  need  te  be  owore  of  new  moterlali^  their  types^ 
processing  meth^s^  opplieatlsns  and  fabrication  procedure,  StoGking  m^ules,  mtchonleal 
eofes,  endless  lengths  of  man-mode  synthetic  boards^  wiring  harnesses^  flexible  plumbing 
and  waste  systems,  elimination  of  boiements  constructed  of  noo-cemenf  or  non-clay  mote^ 
fiqls^  oil  year  construction,  metric  conversion^  changes  In  construction  ihapes,  grsater  use 
of  preservqtj yes,  terra  construction,  ond  material  such  as  the  ''COM-PLY"  stud  end  the 
"PRESS-LAM"  joist  will  all  be  parr  of  the  construction  scene  by  the  end  of  this  century. 
Students  need  to  be  taught  to  evaluate  products  and  systems  on  their  performance  and  merits* 
Students  musr  oils  be  flexible  enough  to  change  as  the  state  of  the  system  changel- 

7*  istirnatlng  of  materials  and  labor  is  the  "life-blood"  of  the  Industry,  In  the  competitive 
bidding  arena,  the  estimote  determines  who  is  working  ond  who  is  not  wording*  Students 
need  to  understand  quantity  take-off,  labor  costs  and  the  principles  of  quantity  purchase 
if  they  ore  to  succeed  in  this  area, 

S,  Program  Evaluation  Review  Techniques  (PERT)  and  Critical  Path  Methods  (CPM)  are  the  Ian-' 
guages  used  by  the  constructien  eKpedltor*  Materials^  lobor  and  equipment  must  oil  be  co^ 
ordinated  If  the  project  is  fo  be  cempleted  in  the  most  expeditious  manner* 

9,  As  people  live  and  interact  in  enclosures,  waste  products  are  developed*  Thus,  woste  sys- 
tems must  be  developed  ts  accommodate  used  water^  sewage^  solid  waste  ond  contomlnated 
oir  as  on  integral  port  of  the  dwelling.  Disposing  of  waste  in  a  sanitary  land  fill  or  into  a 
stream  or  pond  has  created  environmental  hazards  and  will  soon  be  o  thing  of  the  post*  Thus 
Intemol  recycling  of  used  woter^  filtering^  cleaning  and  deodorizing  air  and  decsmposing 
or  dehydrating  sewage  effluent  into  ftjel  or  fertilizers  will  be  port  of  every  dwelling  of  the 
21st  century, 

10,  With  the  high  cost  of  construction  and  the  high  cost  of  Qbtaining  money,  many  people  will 
no  longer  be  able  to  design  and  build  their  dream  house*  Thus  people  will  be  interested  In 
rernsd#ling  existing  facilities  of  converting  facilities  into  multi-unit  complexes*  Under^ 
standing  remodeling  problems  and  cests^  required  mointenance,  and  repair  in  aider  structures, 
real  estate  transfers,  advantages  and  llmltotieni  of  condominiums,  e^peratlve  housing  units, 
apartment  compleAtiS  and  multiplexei  seems  to  be  o  necessity. 

Coll egi ace  construction  education  progrnmB  will  need  to  be  changed  if  the  curricular 
offerings  are  going  to  prepare  j^tudentH  to  enter  the  field  able  to  cope  with  the  changes 
and  requirements  of  the  future*  The  w  ritcrdocs  not  cxpecr  every  program  to  incorporate 
all  of  these  facets  intt)  the  curriculum,  but  did  intend  for  all  to  become  aware  of  the 
variety  and  ncope  of  the  problems  con  fronting  the  construction  industry  at  the  turn  of  this 
century, 

INSTRUCTIONAL  METHODOLOGY 

Instructional  methodology  W'ili  also  need  to  take  a  somewhat  different  orientation  if 
it  is  to  reflect  the  current  practices  in  the  industry,  StudencH  need  to  be  oKposed  to  off- 
site  fabrication  practices,  on-site  erection  procedures,  mass  production  equipment, 
building  components,  building  economics*  employee-employer  relations,  job  costs  and 
estimating,  scheduling  .md  live  construction  activities. 

Furthermore^  the  construction  activities  need  to  be  oriented  to^vard  a  *'group  ac^ 
tivity-total  involvement  approach"  rather  than  the  "singlestudentproject-process  orien- 
tation" which  has  been  used  extensively  iti  the  past*  These  activities  should  ideally 
incorporace  life-size  and  pufposeful  construction  activities  designedj  planned,  estimated 
and  constructed  by  the  students*    Concession  stands*  baseball  dugouts,  garages^  utility 
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fSbids*  prf as  boxaSi  vacation  cottages,  client  remodeling  proJt^ctB  and  even  houses  are 
i'j^iinplti  of  mianln^ul  educational  construction  activities  which  can  be  completed  as 
^#]^^  of  most  conitruciion  ciasses.  Internships  and  cooperative  work  experiences  also 
Ww^yldt  ^>]^rtunitles  for  students  to  receive  valuable,  nieaninsful  experiences, 
^fev;  Acttvitias  such  as  field  trips  to  building  sitea  and  IndUitrialiEed  housing  plants,  the 
EitiS  Qf  ilidei  and  fUma  of  current  construction  practices  and  the  utilization  of  construe- 
^ti^  ptrsonnel  si  resource  perions  provide  valuable  instructional  experiences  for  the 
^|(tta4ants,  Theee  are  hardly  subitltutes  for  the  actual  experiences  and  should  be  considered 

^S;''  Finally^  the  conitnictlon  industry  is  a  major  part  of  the  American  economy;  there  are 
jfpTOp'ama  available  to  provide  educated  persons  to  fill  the  needs  of  the  industry,  The 
B^Aiitry  is  chan^g  pontlnuougly^  demanding  continual  change  in  the  construction  educa- 
iJflon  pfogranis. 

p  -  :  eonsmicrton  education  must  provide  the  basic  skills  and  principles  required  for 
Ccwear  amry,  be  ienalttve  to  and  familiar  with  the  demands  of  society  and  changes  in  the 
I  todustryr  and  provide  experiences  that  reflect  current  construction  thought  and  practices, 
|  Th©it  are  aU  neceaaary  if  the  educational  programs  are  to  perform  the  basic  functions 
ii^ay  elsim  to  be  perfprrningi 

Let  Ui  prepare  our  students  to  enter  the  construction  field  of  today,  not  the  industry 
ii.cjf.^e  1920*a\  The  decision  is  up  to  you.  Let  us  all  accept  this  challenge, 

s^iij  _  _         I  _ 

Of,  Jsf^  ii  Prefesssf  and  Head  ef  the  Department  esf  CommuniedtiQni  and  Construetlsn  Industrjei  at  the 

^iMyenlty  of  Wiiconsln-PlattevlMe,  PldfteviMe,  Wise. 


Students  Design  and  Build  Home  at  School  Forest  for 
|(t5ontinued  Expansion  of  Outdoor  Education  Program 

I^Alfen  Johnson,  Robert  Zuleger  and  Kevin  Johnson 

I'" 

|;|NTRODUCT|ON  TO  WAUSAU,  WIS.,  AREA 

E  Tile  population  is  about  40|000,  It  is  located  in  center  of  the  state  between  Green  Bay 
and  Minneapolis,  Minn,    Marathon  County  is  an  industrial,  manufacturing  and  farming 

fr  araa.  Employers  Ineurance,  Drott  Manufacturing  and  Wausau  Homes  are  examples  of 
inckiitry, 

Wausau  School  District  has  about  11,000  students,  2  high  schools,  2  middle  schools, 
ftis  pigmentary  schools,  1  Catholic  high  school  and  other  parochial  elementary  schools, 
iiWeat  High  St'hoolj  grades  9^12,  was  built  in  1^70  and  has  an  enrollment  of  about  1,950 
ilftudents*  It  is  on  a  flex  mod  schedulei  and  the  Industrial  Education  Department  has  a 
P'ltsff  of  6=1/2  leachars*  There  are  about  1,050  students  enrolled  in  industrial  education 
^stWeit,  Beginning,  intermediate  and  capstone  courses  are  offered  in  all  areas. 

HE  SCHOOL  FOREST  AS  AN  OUTDOOR  BDUCATIONAU  CENTIR 

The  School  Forest  is  about  12  miles  from  West  High  School,  It  consists  of  320  acres 
^ibcated  on  Wisconsin  River,  Approximately  9^000  students  visit  the  School  Forest  each 
felyear  on  programs  ranging  from  1-day  field  trips  to  1-week  outdoor  education  experiences, 
I^EKample:  All  sixth  grade  students  spend  1  week  at  the  School  Forest,  and  all  5th  graders 
itipend  at  least  3  days  of  overnight  camping,) 

^  ^  Facilities  consist  of  cabins,  classroom  and  crafts  buildingi  two  garages,  outdoor 
_^|helter/clasir©om,  office,  museum*  toys*  and  girls*  shower/lavatories,  dining  hall/ 
^dtchen,  another  ghower/lavatory  complex  and  n  two- bedroom  home.  All  structures  are 
IgSidant  designed  and  constructed  except  BannermanHalh  This  kitchen/dining  facility  was 
lafil^ed  by  itudents,  but  buUt  by  a  contractor  for  S115,000,  With  two  exceptionsi  all  19 
pmU^fi  were  built  by  senior  Capstone  classes  since  1960.  The  outdoor  education  pro- 


gram  definitely  is  a  boon  to  a  good  building  trades  program  which  has  limited  financial'^ 
asilstance  from  the  school  district  for  buildings,  v| 

"M 

INTRODUCTION  TO  iUILDING  A  HOMf  | 

There  was  a  need  for  supervision  of  School  Forest  facilicy  and  care  of  forest;  fire  Jl 
and  vandalism  were  the  main  factors.  The  School  Forest  noard  of  Directors  (Outdoor  '1 
Education  Committee)  submitted  a  request  to  the  Board  of  Educacion  budget  2  years  pre-  ril 
viously*  1 

We  heard  the  Kiwanie  Club  was  looking  for  a  large  project  and  had  about  59, 000  to  ^| 
spend.  They  could  buy  a  panel ized  constructed  Weston  Ilonie  and  have  it  delivered,  witfi  J 
the  Board  of  Education  donating  $5,000  for  basement,  water,  etc.,  and  have  it  all  done,  || 
Mr,  Zuleger  and  I  met  with  the  Board  of  Fducatlon  and  the  Kiwanis  Board  of  Directori  :| 
and  pointed  out  that  all  the  other  buildings  had  some  or  total  involvement  by  students*  M 
Maybe  we  should  continue  that  trendp  We  agreed,  with  student  approval,  to  build  a  | 
student-designed  caretaker's  home  for  120,000,  the  Kiwanis  Club  agreed  to  pay  $9,000,  • 
with  the  School  Board  to  put  up  the  additional  $11,000  and  the  lot.  That  was  January  1975,  i 

HOME  BUILDING  PROJECT 

Instruetor's  Conctpt  of  Project  ■ 

After  some  discussion  and  apprehension,  M  and  1  decided  to  undertake  the  building  ;j 
of  the  house  as  a  student  project.  We  decided  we  would  take  three  semesters  to  do  this 
One  semester  for  design,  estimating,  etc,,  and  one  year  for  actual  construction.  We  alio  ^ 
felt  that  the  same  students  wlio  designed  the  building  should  have  to  use  their  own  plans  i 
to  build  it*    For  the  actual  building,  we  combined  the  Vocational  Building  Construction 
and  Drafting  classes,    This  gives  the  drafting  studt-nts  a  better  background  in  construc- 
tion. We  have  scheduled  these  classes  at  the  same  time  in  tlie  past. 

By  combining  the  courses,  you  gain  tiie  advantages  of  two  instructors;  you  have  much 
more  flexibility  on  time  to  work  on  the  project.  I'hey  also  can  check  on  each  other;  what 
one  forgetSj  the  other  may  remember.  With  two  instinjctors  on  the  job  site,  you  can  bet-  i 
ter  keep  on  top  of  things.  The  student  doesn't  have  to  wait  as  long  if  he  needs  help.  We 
also  wanted  to  work  on  some  type  of  publicity  for  the  students*  We  decided  to  take  slides 
and  prints  as  we  went  along  to  be  used  some  way. 

Woods  and  Drafting  Course  Strueture 

The  svoods  program  at  West  is  made  up  of  four  courses,  Woods  I  is  a  general  intro- 
duction* There  are  tw-o  courses  of  Woods  11;  Ilent  Woods  l  anninarlon  first  semester  and 
Beginning  Building  Coristructioii  second  seniester.  Woods  III  is  a  Vocntlonal  Capstone 
program. 

The  drafting  program  is  made  up  of  th.iee  levels.  Drafting  I  and  11  being  primarily 
introductory,  and  Drnfting  III  is  a  Vocutional  C'apstone  prograin,  with  the  student  select^ 
ing  to  major  in  either  meciianicni  or  residential  drawing. 

After  having  met  with  the  Kiwanis  C'lub  in  necember,  we  propoHed  to  the  lleglnning 
Building  Construction  students,  in  January,  the  idea  of  designing  n  house  second  semester 
and  building  it  the  nexi  school  year,  I  hes^  decided  tlKit  they  were  willing  to  tackle  the 
project*  The  class  was  made  up  of  sophunioreH  unLl  juniors*  $ 

D^ilgn  Stage 

The  Boai'd  of  Mdiication  had  decided  that  it  wouhl  lie  n  tsuj-bedn.H)m  hcinie,  probably  ^ 
for  an  elderly  t/nuptc,  With  only  tiii?^  to  gt)  on,  i\w  -tudeniH  Htaried  Hkerehlng  flonr  plans  ^ 
and  elevations,     (ine  of  tlu-  firHt  things  wu  did  was  to  take  the  students  to  the  School 
Foreit  and  spend  a  half  a  uay  there* 

About  half  of  the  srudents  luid  never  been  thert'*  rhey  look  eel  at  a  tentative  site  and 
spent  the  rest  of  the  day  diseusHing  stime  of  the  jii^ibiemH  and  advanriigeH  of  the  site. 
They  also  took  sonie  rough  inensurenu-nts*  After  having  visited  the  sire,  the  studenti* 
ideas  began  to  shift*  riiey  siarted  look'iig  at  the  posHihilify  ot  a  svnlkout  hasenient  and 
patio  or  deck.  Within  a  couple  of  weekn  they  Lleckled  on  n  final  floor  plan. 

After  some  tuntative  plans  wei"e  drawn,  rhey  were  presented  tti  rl  if  K  i  wan  is*  Tliey 
liked  the  plans,  and  tlie  students  continued  s.Irawing  the  rt-st  rif  the  plnas*  flu  ring  the 
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^-'©iter  til© iRidanti  wanton  two  field  trips.  They  toured  Cregtline  Window  Corporation, 
^rfv^tuaUy  donated  the  wlndowi  tor  the  house.  The  other  field  trip  wns  to  Wausau 
Homiis' mbdarhome  viilage.  ,   p  ,  r^«m 

After  the  plans  were  completed,  the  students  made  a  complete  materials  libt,  hrom 
j^|  mat#riali  list  they  started  work  on  estimating.  U  hey  usually  got  two  or  thre^  prices 
'*''  n  different  firmi  in  town.  u  k 

WhUe  they  were  working  on  plans,  estimates,  mntortnls  listH,  some  of  the  memoers 
l^^tee  claai  were  trying  to  secure  the  necessary  permits.  Some  of  tht*  students  soon 
^Wftd  out  what  **getting  the  run-around^'  meant.  They  also  had  a  soil  testing  unit  come 
explain  how  a  perk  test  is  done  and  do  the  necessary  perk  test. 

One  afternoon  was  spent  clearing  the  site  of  trees.  Some  tentative  stakes  were  placed 
Store  the  house  was  to  be  located.  Site  clearance  was  done  in  the  spring  so  the  construe- 
felon  could  begin  Immediately  in  the  fall.  During  the  semester,  Al  and  1  reques^c  that 
feur  claiies  be  scheduled  at  the  same  time  next  year.  We  also  set  up  our  schedule  so 
l^at  the  only  class  we  had  on  Wednesday  svas  our  combined  class,  vs^e  are  on  flex  mod 
^scheduling,  so  this  was  possible,  ,   »    i    ,^  m^^^ 

We  Wled  to  work  out  tlie  students'  schedules  so  that  they  only  had  our  class  on 
^Wednesday.    A  couple  of  students  had  some  conflicts  and  stayed  back  every  other  week 
attend  dieir  class, 

©^^^^'pSSst  is  about  12  miles  from  the  schooU  On  Wednesday  the  students  report 
is  school  ai  usual  and  go  directly  to  the  wood  shop.  After  homeroom,  the  class  boards 
bus  orovlded  by  the  school  district.  Most  of  the  time  we  carry  tools  and  supplies  on 
teie  bui  After  the  first  couple  of  weeks  we  realized  that  if  we  had  another  vehicle,  we 
iebuld  stay  after  the  bus  had  returned  in  the  afternoon.  From  then  on  we  stayed  after 
IWitii  anywhere  from  3  to  6  students.  These  students  either  had  their  own  car  back  at 
fehool  or  we  dropped  them  off  on  the  way  back  to  school.  This  staying  longer  really 
lleloed  the  project.  It  gave  the  other  students  a  chance  to  work  right  up  to  2;  15  without 
faeanlng  up.  It  also  gave  the  students  a  chance  to  tie  a  lot  of  ends  together  before  leaving. 
pWe  usually  stayed  for  an  extra  hour  to  two  hours. 

■  Along  with  ^ing  out  every  Wednesday,  one  of  us  occasionally  went  out  for  haU  days 
iwlth  3-4  students.  We  did  this  a  couple  of  times  in  the  beginning  to  get  going,  and  later 
mfmt  out  again  to  do  some  forming  for  concrete  and  lay  underlayment,  A  couple  of  times 
IaI  went  ^t  on  Tuesday  all  day  with  approximately  half  of  the  class  The  w We  class 
bwent  on  Wa^esday  again,  and  tlien  I  tollowedwith  the  otlier  half  of  the  class  on  Thursday, 
W'  During  Christmas  we  tried  a  different  approach.  We  asked  for  volunteers  to  work 
S^Wo  dayi  with  pay.  We  got  13  volunteers.  The  students  were  paid  a  minimum  wage.  The 
Pijistnj^or  was  paid  a  wage  equal  to  his  dally  pay.  The  combined  class  also  nict  twice  a 
l-Sveek  for  40  minutes.  Th^s  time  was  usually  spent  discussing  and  solving  problems  that 
teeed  to  be  solved  before  Wednesday.  Usually  on  Monday  the  student  foreman  inade  job 
^aiiimmenta.  Each  student  knew  ahead  of  time  what  he  was  responsible  for  that  day. 
Some  of  the  Jobs  had  to  be  planned  a  couple  of  weeks  in  advance  to  make  sure  materials 
-were  there.  A  list  of  special  tools  needed  was  also  made. 

Durine  open  lab  time,  the  building  construction  smdents  were  expected  to  order  a  i 
"their  materials.     In  the  fall  they  painted  the  windows  and  garage  door,  back  at  schcwi, 
Durine  third  and  fourth  quarter  they  worked  on  making  svainscoting  and  the  kitchen  cabi- 
>Ui  tl^^ru^s  we^  made  in  the  basement  (.f  the  school  and  hauled  out  to  the  site. 
I^S "all  this  was  going  on,  a  couple  of  students  were  working  on  puhlieity  for  rlic  project. 


fe^'^r^aphic  Arts  nepartment  nt  Wnusau  West  has  throe  course  levels,  as  do  die 
^ther  areas  of  industrial  education.  r)ur  graphies  facility  is  designed  for  l^th  mdustrid 
liducation  and  pre-vocational  education.  We  have  both  letterpress  and  oftnet,  N^ith  the 
I^^SmSif  placed  on  photo  offset  Uthogrnphy.  r  facilltv  Includes  approximately 
^1 100,000  of  equipment, 

Capstone  level  deals  primarily  with  production  work,  although  individual  projects 
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^   for  fptcial  itudent  needs  are  also  used,  We  handle  about  50  produccion  jobs  each  year  ' 
ranging  from  small  ticket  jobs  to  large  posters  to  50-page  books.  '  ^     »  ■ 

itudent  Publications 

Wa  pi^duce  aU  of  the  student  publications  except  the  yearbook.  Our  school  nesvspaper 
\m  a  16»page  monthly,  with  a  4-page  paper  every  two  weeks.  Other  student  publicarions 
include  yearly  athletic  booklets  and  literary  books. 

All  phaies  of  all  publicacionH  are  produced  entirely  by  students  with  the  equipment 
available  to  them  at  West  High  School,  ^  -H"ienc 

InvolVimsnt  In  lehool  Foreit  Project 

The  graphics  area  got  involved  with  the  School  Forest  home  project  for  several 
reasons.  First,  there  was  a  need  to  keep  people  informed.  The  staff  felt  we  should  be 
communicacing  with  our  own  school,  the  school  district,  the  community  and  people  within 
our  profession,  Secondly,  the  team  saw  some  excellent  opportunities  for  students  to  sain  • 
real  learning  experiences  by  being  involved  with  both  the  construction  and  the  communis 
cations  aspect  of  the  project.  It  was  also  an  opportunitv  for  the  instructors  to  work 
Closely  together,  ■  '  ; 

Plans  *  ^ 

Planning  is  the  key  to  any  successful  job,  We  asked  two  students,  a  junior  boy  and  a  ^' 
senior  girl,  m  take  on  the  project.  It  was  decided  to  print  four  separate  jobs,  phase  one  I 
two  and  three  would  be  smaller  brochures  telling  the  story  of  planning,  roughing  in  a^d 
fmlshmg   respectively.  The  fourth  job  would  be  a  larger  booklet  telling  the  entire  story  I 

in  addition  to  the  four  publications  about  the  house,  the  students  also  planned  and  \| 
printed  a  two^jui,.  ,  nter  spread  in  the  school  newspaper  and  reproduced  a  booklet  used  1 
to  tell  about  the  School  Forest,  '* 

Tht  Job 

The  Job  entailed  four  steps.  The  two  graphics  students  were  responsible  for  all  of 
the  photographing  at  the  building  sight.  Bp|h  black  and  white  prints  and  color  slides  were 
taken. 

Secondly,  the  students  had  to  lay  out  the  jobs  in  advance,  planning  which  photos  would 
be  necessary.     The  next  step  was  to  select  from  their  photos  and  write  the  stories 
Finally  each  publication  was  ro  be  printed  on  schedule. 

Conclusion 

It  would  be  untruthful  to  sayali  wentwell.  There  were  a  lot  of  problems  that  affected 
the  final  outcomes.     Phase  one  was  printed  last  spring.  Phase  two  was  printed  three  i 
weeks  late,  and  Phase  throe,  never  even  happened.  The  final  booklet  was  printed  with  a 
few  minutes  to  spare. 

One  possible  reason  for  the  problems  may  be  the  students  that  were  chosen.  It  wai 
a  bigger  commitment  than  they  realized,  Much  more  supervision  is  necessary  than 
was  originally  planned,  and  more  planning  time  should  have  been  spent. 

GENERAL  COMMENTS  AND  PROBLEMS 

We  tried  to  incorporate  as  many  different  types  of  problems  and  materials  into  the  j 
house  as  possible.  This  would  give  the  students  n  wide  range  of  experience.  We  also  had  \ 
hoped  to  involve  other  depnrnnents  in  the  school.  Our  original  Intent  was  to  have  home  i 
economics  girls  help  with  interior  decorating.  We  wanted  to  involve  the  Art  Department  ^ 
with  doing  some  of  the  an  work  for  the  various  publications.  We  dldn*t  do  either  of  these 
Once  we  got  rolling,  we  were  so  busy  and  wrapped  up  in  our  own  problems  that  we  never 
had  time  to  coordinate  things  svith  them.  " 

One  of  our  first  mistakes  was  not  checking  the  slope  of  the  lot  in  the  spring  time  ^ 
Our  original  plan  had  a  patio  behind  the  garage,  in  the  fall,  svhen  we  started  checking  the  "^* 
slope  and  found  out  it  was  steeper  than  anticipated*  we  changed  to  a  deck  rather  than  a'^ 
patio.  This  called  for  Htame  immediate  plan  changes,  % 

During  tlie  fall  the  director  of  the  School  Forest  had  the  boundary  lines  checked-  We 
soon  found  out  that  the  perk  test  holes  we  had  dug  last  spring  were  not  on  the  School 
Forest  property.  Luckily,  the  Houhu  was  on  the  property:  we  were  almo.st  done  with  the 
foundation  at  the  time. 
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li^i' i^^^  you  have  to  make  decisions  on  the  spot,  without  heeicating. 

impie,  on '  Wednesday,  If  the  weather  doesn*t  cooperate,  you  have  to  change  job 
p,eht8,  or  materiiiis  may  not  come  on  time. 

Wiabiem  rtiaf  wa.spon  diicovered  was  that  the  plan  was  poor  and  incomplete*  TOls 
kye  been       result  oi  several  factors.   Many  of  the  atudenti  who  drew  the  plans 
tSQpbpmor^s  and  the  rest  Juniors,    Anodier  factor  was  that  the  students  using  the 
'^rS  M  ine^arl^         and  again  many  of  them  Juniors,  A  third  aspect  was  that 
we  as  teachers  dicto't  check  and  push  the  students  hard  enough  whert  they  were 
Kjng      houie,  _  ^       n  u 

'"aiset  to  the  project  was  the  fact  that  the  School  Forest  has  a  Green  Thumb 
ICC  During  the  week  when  we  weren^t  there,  they  often  cleaned  up  for  us,  did  minor 
^fUltiig  and  some  staining  of  liding, 

RiLATlONS 

^^6me  inportant  polnte  were  student-teacher  interest  throughout  school,  school  news- 
pper^  dass  discussion,  Just  the  fa    :hat theyare  seen  with  lunch  every  Wednesday  A,M,, 
Tdresied  in  working  clothes  with  boots  and  hard  hats. 

imunity  Knowledgt  of  Project 

1.  T.V.  coverage,  Kiwanii  meetings  and  donation  of  building  site,  different  stuaent 
repreientatives  attended  all  informational  meetings  with  Kiwanis, 

2,  DaUy  Herald  articles  help  keep  the  public  Informed, 

3.  Parents  were  kept  up  to  date  from  the  beginning.  They  were  invited  to  the  home 
construction  site  for  supper  one  year  later.  This  included  a  slide  presentation 
by  itudenti  and  a  tour  of  die  house, 

4,  Visitors  from  business,  education  and  Industry, 
5/  Dedication  (ftJRire),  Sometime  in  May, 

6  Phase  one  and  two  productions,  and  finally  a  large  booklet  for  distribution  to  all 
students,  administration.  Board  of  Education,  Kiwanis,  parents,  and  AlAA  mem- 
bers, as  a  final  show  of  personal  commitment  and  accomplishment  by  a  group  of 
25  high  school  Juniors  and  seniors, 

Ikuture  of  school  forest  and  architectural 
Idraftino/building  trades  projects 

1,  A  building  to  house  the  teachers  who  have  to  stay  out  there  when  their  5th  and  6th 
graders  are  there:    Cottage  type  -  maybe  combination  log,  frame  and  stone  - 

1976-77,  ^  .    .  t 

2,  Build  a  greenhouse  at  West  High  School  grounds  for  science  and  Agriculture  — 

1976-77, 

3,  Observatory  (designed  but  not  built  as  yetj) 

4,  Possibility  of  a  new  museum^type  building.  Date  -  19? 

Ap*  Jehnion,  Mr,  Zultger  and  Mr,  Jehnsen  art  Initryefers,  Wqyiau  Welf  High  Sehoal,  Wauiay,  Wlie, 


IGonstruction  Technology  in  the  Tradition  of  the 
pctivlty-Based  Concept 

Ip^iugsne  Martin  and  Richard  L.  Reiurreccion 

^  Construetlon  technologyp  until  recent  years,  has  been  neglected  as  a  program  of 
iStudy  In  industrial  arts.  Some  notable  early  attempts  to  include  construction  m  industrial 
firts  were  made  by  Fredrick  Cordon  nonser  at  Teacher's  College  In  the  1920  s  and 
twilliam  Warner  in  the  '^Curriculum  to  lieflect  Technology'*  In  1948,  Unfortunately,  the 
Erofesiion  had  failed  to  expand  sufficiently  the  efforts  of  these  researchers,  Mowever, 
Moftie  recent  curriculum  ihrusts  hove  brought  about  a  resurgence  of  interest. 
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Industrial  arts,  by  definition^  isthestudyofindListr>f  and  technology,  and  the  problemg 
and  beneflti  of  living  in  an  industrial  and  technological  society.  It  seems  reasonable  to 
conGlude  that  if  construction  is  the  largest  industry  in  the  United  States,  then  it  should  be 
an  integral  part  of  the  IndustriaJ  arts  program,  Furthermorej  several  governmental  and 
Industrial  studies  have  shown  the  need  and  described  the  extensive  role  construction  will 
play  in  die  redevelopment  of  man*s  buUt  environment.  Those  considerations  have  begun 
to  reach  the  threshold  of  awareness  in  our  profession* 

The  paramount  question  becomes^  llosv  should  construction  be  taught  in  industrial 
arts?  Thig  presentation  will  not  deal  with  all  the  issues  related  to  this  question;  rather, 
we  will  focus  on  construction  technology  education  as  a  developmental  experience  for 
children. 

The  activity=based  concept  lies  at  the  heart  of  the  humanistic  school  of  thought  In 
industrial  arts.  Although  the  activit>'-based  concept  did  not  find  its  birth  in  industrial 
arts,  the  approach  has  been  fostered  in  many  sectors  of  the  profession.  This  point  can 
be  traced  historically  in  the  writings  of  such  people  as  John  Dewey,  Edward  Thomdike, 
Fredrick  Gordon  Bonser,  VVilliam  Warner  and  in  several  recent  curriculum  thrusts. 

Child  development  at  a  proper  rate  and  normal  sequence  is  essential  for  a  successful 
and  fruitful  life  in  a  complex  society  so  heavily  influenced  by  industry  and  technology* 
During  the  era  of  induscrialism,  several  educators  began  to  encourage  the  study  of  the 
constant  interplay  between  the  organism  and  the  environment  and  the  problems  of  per= 
sonality  development  in  a  life=long  sequence  of  casks.  The  study  of  industrial  occupations 
emerged  as  a  realistic  method  for  encouraging  favorable  circumstances  for  children  to 
become  full  participants  in  society*  John  Dewey  stated; 

OceupBHen  as  fhui  esneeived  muif,  fherefofe^  be  egfefully  disf Inguishtd  frsm  werk  which  edu  = 
cqtes  primarily  for  □  Jrade,  If  dlfferi  bteauie  Ifi  end  is  In  \Hm\f;  in  fht  gfQwfh  fhmf  semis  from 
sOnHnuql  Inferptay  of  idiss  and  fhtlr  imbodimenf'  in  acfionj  nof  in  g^famsl  ufilify,  (Dewey, 
1900,  p,  82) 

He  later  commented: 

MonuQl  troiningj  shopwork,  ^.^engsges  fhe  ^11  ipontanaajs  inferesfs  and  affenHon  of  fha 
qhildrin*  It'  keepi  them  slerf  snd  seHve,  insfead  of  poiiiyi  ond  reeepHve;  if  mokei  fhem  more 
useRil;  more  eopsble,  and  henqe  more  inclined  fo  be  helpfiji  □f  home;  if  pre^res  fhem  fo  lome 
exfenf  for  fhe  prdsfisa!  dufles  of  tafer  life,,,,  (Dewey^  1907,  pp*  26^27) 

The  concept  of  occupations  established  a  theoretical  basis  for  socialization, 

Fredrick  Cordon  Honser  implemented  nesvey's  ideas  through  an  industrial  arts 
activity-based  program*  (Luetkemeyer  and  Mcl^hersoni  1975j  pp*  261-62)  Bonser  drew 
on  activities  growing  out  of  man's  fundamental  needs  — food,  clothing,  and  shelter*  In  so 
doing  he  brought  together  the  intellectual  and  practical  phnses  of  education* 

Activity- type  learning  remains  valid  in  today's  schools,  Walter  Waetjen,  in  describ- 
ing contemporary  activity  learning,  referred  to  this  method  as  a  means  of  developing  a 
sense  of  the  present.  (Waetjen,  1975)  Over  the  years  technology  has  drawn  the  student 
further  and  further  away  from  a  knowledge  of  the  technologies  which  makes  possible  the 
abundant  goods  and  services.  An  activity  program  bridges  this  ever=  increasing  gap  by 
increasing  student  awareness  through  real  involvement  with  tools,  materials,  procesies 
and  occupations, 

A  child  learns  through  lifQi  and  activity-based  programs  contribute  to  a  more  effl^ 
cient  way  of  realistically  putting  it  all  together,  The  following  poem,  entitled  **A  Child 
Goes  Forth,'*  describes  well  the  magnitude  of  essential  learning  experiences*  (Creative 
Play  Things,  1965,  p,  1) 


A  CHILD  GOES  FORTH 


A  world  of  ilghfi  fo  focus  oni 
Color,  ihodows  and  mof  ionj 


A  mlnidfure  world;  a  feleseopic  world 


A  world  of  lounds  ond  rhyfhmsi 
fonts,  chordi  and  beofi; 


Musis  fo  mokt  ond  appreeiofe* 
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Msttvrlng  @ll  tho  tooU  of  work, 

, .  A  world  ©f  living  things  ro  relate  fei 

^Tl"^  Life  proeeaes  t©  oenprehendi 

Physical  lowi  to  discover. 

A  world  of  geithetles  to  Q^lmllofei 
•  ■  Pointi,  lines  end  shopei  to  experiment  with/ 

^yfJ^^,  '  Spqee,  teKtures  ond  pottems  to  link  togethBr, 

m;^,:r  .  -F-  -  -. 

l^fT;:  A  qgontitaflve  world  of  numberi  to  master: 

fe  -  i^f^rlenaei  with  time,  weights  ond  measures/ 

Patterns  of  seqgenoe,  magnlhjde  ond  multftude, 

A  world  of  language  to  ocqulrei 
Visual  Imagery  and  phoniosj 
Wards  and  senteneei  to  praetlqe. 

A  phyiUql  body  t^q^roji 
To  run^  jump^  etfm'b  and  tolanoe/ 
To  learn  habits  of  personal  hygiene. 

A  social  world  to  relate, to: 
.j^fy^,.-  To  give  and  takei  to  aiiooiate  with  ©nt'i  peersj 

'       '  To  develop  diselpllne  and  prootlot  self-eontrol* 

The  eommunlty  and  the  whole  world  to  e^plorei 
PhysUal  features,  climate  and  weather/ 
The  interdependBnee  of  all  the  people  who  Inhabit  It, 

Help  eyery  child  go  forth  with  oonfldence  and  vitality* 
Help  all  ehlldren  attain  their  potentiali 

X#t  US  turn  now  m      nawra  of  the  poit-lnduitrial  iociaty.  This  naeion  hai  avoived 
^m  a  relattvtly  simple  agrarian  society  dominated  by  home  producflon  to  mi  age  made 
ich  by  scientific  revolutions.  It  is  a  naElon  no  longer  in  the  ghadow  of  World  War  11,  as 
&me  might  stUl  believe.  Sociologist  Daniel  Bell  wrote: 

Th*  poit-tndu^flal  seoiety  is  a  seolety  In  which  builniii  is  no  lonser  the  predominant  element, 
but  one  In  which  the  intellectual  Is  predominant.  The  majority  of  society  will  not,  of  course, 
be  IntellectyaU  but  the  senia  of  the  soolity,  Iti  spirit,  the  areas  of  conflict,  of  advanoe,  of 
engaaement,wrtl  be  largely  In  Intelleotual  pur^tts.  The  major  Institutioni  of  society  will  be 
^^'^      a  vast  new  afray  of  Ganglamerqtlqns  of  unlveriltles,  reiearoh  institutes,  research  oorporations. 
(1964,  p  .  44) 

mhm  X964  statement  by  Bell  has  becoma  Increaiingly  more  evident  each  year  since  Its 
feiiblieatfon,  and  die  future  looks  even  more  dramatic,  ^    ^     ,  * 

Recent  puWlcatloni  in  our  field  have  pointed  a  clearer  direction  for  developing  pea- 
Me  who  can  initiate  and  respond  on  a  conscloui  level  to  the  multiplicity  of  interactloni 
Itod^  Ae  multiplicity  of  eKperlences,  The  possible  diijunction  between  technology  ^d 
Ifetilttire  need  not  occur  if  we  develop  an  educational  delivery  system  through  industrial 

^Concern  over  this  expanding  -InteUectual  technology"  has  led  several  Industrial 
I  educators  to  advance  new  currlcular  approachei.  Perhaps  the  most  common  scheme 
-be^'tiirlftmlly  of  related  technologies  dieme.  Under  dils  approach,  induitrial  tech- 
aiv  is  examined  in  clusteri  based  on  certain  commonalities, 

^m>it  Drograms  have  emphaslied  diree  general  cluster  categories:    power  and 
l^lgy^-pAictian  or  manufacturing,  and  graphic  communication,  JJf^P^f,.?^ 
^Sfiiant  departures  from  the  traditional  areas  of  concentration  which  might  Include 
lignlfl^t  depaTOr^^^  graphic  arts,  drafting,  and  automotive  mechanics.  The  rationale 
l?tradlrional  type  of  curriculum  design  was  valid  when  the  technologies,  materials. 
Koccupations  we're  Integrally  linked.    Today  ajd  ^  ^  ""^^^  ^^'^^^ 
imoiality  ra^er  Aan  material  or  occupational  activity  wUl  serve  ai  the  basis  of  cur- 
ijiium  deslpi,  (Starkwea^er,  1975) 
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How  does  conatruction  technology'  fit  Into  schemeH  such  as  the  family  of  related 
technologiei  approach?  First,  let  us  briefly  exanilne  construction  ns  an  activity  of  our 
society,  and  then  turn  to  Its  place  in  our  prograniH. 

Construction  has  Qlways  been  Inextricably  linked  to  the  u.-Hcntinl  needs  of  man*  A 
brief  examination  of  a  primitive  communal  setting  makes  this  point  vivicUy  evident,  Huts^ 
a  roadi  a  bridge,  and  a  dock  are  Just  a  few  of  the  constructionH  early  man  was  forced^ 
build.  These  constructions  are  not  too  much  unlike  the  settings  of  our  early  settlers* 
and  certainly  they  remain  the  same  on  a  larger  and  more  sophisticated  scale, 

Construction  will  remain  extremely  important  in  the  future  of  the  United  States,  The 
late  President  Lyndon  Bnines  Johnson  clearly  defined  the  role  of  construction  technology 
in  the  future  when  he  said: 

in  fhe  nexf  40  yeqri,  we  mu%t  completely  rinew  our  elf  lei.  The  ahernsHve  It  diigifer,  Ggplng 
ne€ds  musf  be  mef  in  htghh,  in  edgcsHen,  in  jab  opperry nr rlts,  in  housing.  And  no\  a  single 
one  of  fheie  needs  son  be  fuWy  mst  unfll  we  rebuild  our  mQis  franiporfc     n  iy%tmn\%.  {U,S*  De« 
pqrrmenf  of  Housing  and  Urban  Dtvelopmenf,  1968^  p*  v) 

TTie  United  States  C'ongress  has  likewise  stressed  the  need  for  construction  in  the  Urban 
Growth  and  iNew  Community  Development  Act  of  1070: 

Ir  is  rhe  policy  of  the  eongreii  ond  fhe  purpose  of  fhri  tirle  fo  provide  for  the  development  of 
o  ndtlonol  yrbsn  growth  policy  end  to  eneograge  the  roriQnal,  orderly,  effieient,  and  tsonomie 
growth^  development,  and  redevelopfnenr  of  our  stafes,  mefropolifsn  areai^  eiHes^  counties, 
towns,  and  eommunitits  in  predomfnonM)?  rural  areoi  whrsh  defnonitrate  a  speeiol  potentlQl  for 
oeeelerqted  growth;  fo  eneourage  the  prudenr  use  and  conservsHon  of  sur  natural  resourees; 
and  to  eneourage  and  supporr  development  whioh  will  assure  our  eommunities  of  adequate  rax 
bases,  eemmunity  strviees^  [ob  opporfunirles,  ond  wel i-balaneed  neighborhoods  in  socially, 
economicojl^,  and  physteallx  eftracHve  Irving  envlronmenrs,  {p*  11999) 

A,  J,  Teller  has  developed  an  analysis  of  the  city  through  various  life  cycles.  He 
views  the  process  in  four  stages:  births  Uecny,  rt^vlval,  and  rebirth.  The  revival  itage 
obviously  necessitates  construction  modulated  by  a  humane  planning  process.  (Teller,  { 

Construction  activity  is  broad  and  reaches  into  several  economic  and  social  institu-  ■ 
tlons*  (Resurreccion,  1^70g  pp,  45-53)  Woy  Mason  identified  several  institutional  influ- 
ences in  his  Futurist  article,  "Architecture  Beyond  200U.'*  (1975)  Some  developments 
for  satisfying  mnn's  basic  needs  and  expressing  his  highest  aspirations  will  result  in 
new  materials,  structurnl  concepts,  energy  sources,  transportation  networks  and  much 
more. 

The  preceding  gives  rise  to  the  issue  of  construction  technology  in  industrial  arts. 
The  close  relationship  between  industrinl  arts  and  trade  and  industrial  education  has  led 
some  to  think  of  construction  mistnkenly  in  tcrmsof  skilled  and  seml-skHled  occupations.  : 
In  the  post- industrial  society,  intellectual  decisions  at  the  professionnl  lev&rnvill  deter- 
mine  the  nature  and  direction  of  construction  technology.  Our  students  should  understand 
the  decfsion'maklng  process  if  they  are  to  have  n  sny  in  the  futiire  constructions  which  ^ 
will  afL'Ct  their  lives.     After  all,  the  jcrfcrsontan  concept  of  the  "good  sense  of  the  ; 
people"  implies  an  ability  to  make  decisions  nbout  the  direction  of  the  society,  ' 

There  are  some  imi^ortant  issues  to  be  considered  if  we  desire  a  humanistic  program  :{ 
of  construction  technology  in  industrial  urtH,  First,  we  must  move  away  from  the' idea  1 
of  "shops"  tow-ird  a  concept  of  "laboratoriDs. "  The  term  shoi?,  appropriate  in  earlier  5 
times,  no  longer  fits  industrial  arts  in  tlie  post-industrial  ago.  It  cnrries  the  connotation  I 
of  skilled  and  semi'Skilied  activity  performed  in  a  routine  fashion.  In  contrast,  a  labora-  -4 
tory  is  an  environment  sphere  pur|V)??cful  discovery  takes  plnce,  i^or  the  child  in  industrial 
arts,  at  least  two  types  of  discoveries  occur.  There  is  an  awakening  of  the  self,  that  is  3 
to  say,  becoming  a  more  comislete  person,  Ne^t,  the  student  gains  insight  to  the  Indus-  ^ 
trial  and  technological  world.  This  description  is  clearly  part  of  the  tradition  of  the  1 
activity- based  concept  and  is  consistent  with  the  intellectuni  and  behavioral  necessities  i| 
for  living  in  a  post- industrinl  world,  .  :j 

Construction  under  the  laboratory  approach  would  no  longer  be  limited  to  carpentry 
taught  in  a  wood  shop  or  pseudo  architecture  via  some  undirected  or  overly-directed 
drafting  plate*  It  would  be  a  program  which  deals  with  the  full  range  of  societal  problems 

ltd 


&  opportunities  facing  mankind.  Thus,  lome  of  the  topical  uroas  would  include  housing. 
itransBoration,  power  generation  and  resource  utilization,  .,.  ,.,„ 

ii^S.truct^r  technology  education  may  take  various  forms  while  using  tlu-  acuv^= 
•-bMrt  concept.     For  example,  it  might  be  studied  as  n  fourth  technology  cluster  w  t^ 
prod^tion  and  graphic  communication.  Anther  approach  mi^t  be  through  md^= 
S^dual  unit!  such  as  housing  or  transportation.  Whatever  approoch  .s  taken,  the  o^  iv'^l 
concept  should  garvf  as;he  foundation  for  the  progruni  if  it  la  to  be  true  industrial 

*-*"°'TechMlogy  is  an  esaontial  part  of  any  people's  culture.  Construction  technology  is 
'an  IntegrBl  part  of  the  nation's  deitiny  and  consequently  should  occupy  an  important  p  ace 
-in  the  total  Induatrial  arts  curriculum.  Its  study  in  Industrial  arts  can  best  meet  the  Uial- 
rSnges  of  life  in  a  post-lndustrial  society  if  we  insure  delivery  through  the  activity-based 
j:Coneept. 
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Curriculum 


Developing  a  Leadership  and  Group  Interaction  Skills 
f:  Curriculunn 

f     Btia  H.  Banathy 

TWi  research  project  examines  the  effects  of  learned  cooperative  group  interaction 
skUls  (CGIS)  on  performance  in  task-oriented  groups.  The  project  has  developed  com- 
petence-baaed inatructional  materials  to  teach  CCiS  and  is  testing  the  effects  of  giving 
>v     ^^Sh  school  students  training  in  these  competencies. 

The  materiali  developed  by  the  project  enable  the  teacher  to  establish  and  train 
task-oriented  small  groups  in  a  variety  of  settings.  These  materials  facUitate  student 
growth  in  areas  such  as  adjustment  to  cask-oriented  settings,  effectiveness  in  group  per- 
formance, satisfaction  and  self  development  in  group  functioning,  decision  making,  prob- 
lem  solving,  interpersonal  communication  and  conflict  resolution. 
Specific  products  of  the  project  include: 
.  •  A  classification  of  learning  tasks,  designed  to  provide  a  basis  for  curriculum 

design  in  cooperative  group  interaction  skills  and  in  understanding  how  erouDS 
function.  ^       e  .  f 

•  A  curriculum  consisting  of  simulation  exercises,  problem  solving  activities  for 
groups  and  supportive  materials  (i.e^  guides,  manuals,  props)  desipied  for 
ary  school  level  students.  ^  v 

m  A  research  paper  on  the  effects  of  the  experimental  curriculum  on  a  sample  student 
population  together  with  descriptions  of  the  project  strategies  and  activities. 

RATIONALE  AND  SPECIFICATION 

Our  rationale  for  developing  the  leadership  and  group  interaction  skills  curriculum 
for  schools  was  based  on  the  general  proposition  that  there  is  a  need  in  schools  for  a 
curriculum  wliich  focuses  on  the  specific  skills  and  attitudes  svhich  are  necessary  for 
the  successful  functioning  of  individuals  Ln  societal  groups  and  particularly  in  economic 
organizations. 

The  individual  in  our  society  is  faced  with  increasing  demands  for  competent  per- 
formance as  a  member- and  often  as  a  leader of  groups.  Many  young  people  have  ^ 
problems  adjusting  to,  and  working  effectively  in,  the  various  groups  encountered  during  . 
and  after  formal  education.    Such  groups  include  the  famiiy  as  well  as  various  peer  and 
societal  groups -for  eKamplei    recreational,  political,  and  fellosvahip,  interest-related 
and  community-oriented  groups. 

When  a  person  enters  the  svorid  of  economic  organization,  he  needs  to  possess  three 
kinds  of  competencies.  The  first  kind  is  comprised  of  a  set  of  basic  cognitive  skills  and 
the  infoirn a tion/ knowledge  base  that  constitutes  the  common  cultural  base  of  our  society. 
Most  of^  the  schoors  curriculum  nddresses  this  domain  of  human  capability.  The  second  t 
domain  is  comprised  of  technical  competencies  which  enable  him  to  perform  the  activities  ' 
he  is  to  carry  out  while  functioning  In  a  career.  To  be  an  electronic  engineer  or  an  elec- 
tro-mechanical technician,  for  oKample,  one  must  possess  a  certain  set  of  technic^  " 
ikills.  The  third  domain  may  be  cnilod  life  skills  competencies;  it  is  generic  to  all  work  .: 
and  careers.    This  domain  is  looked  upon  as  the  common  core  of  vocational  and  career  ^ 
education.    It  is  comprised  of  three  subsets.   One  set  might  Include  basic  work  habits, 
career  decision  making  skills.  Job  seeking andgettingskilis  and  svork  values.  The  second 
set  includes  everyday  life  skills  and  liablts.  The  third  set  is  comprised  of  those  compe- 
tencies which  enable  him  to  work  In  concert  with  others, i  It  is  this  latter  set  of  com- 
petencies that  we  addressed  in  our  curriculum  design.   Since  cognitive  and  technical 
skills  are  of  no  use  if  they  cannot  be  applied  in  cooperative  efforts  svith  other  persons. 


^^iiiterperfonsl  and  group  skiUi  needed  for  cooperating  with  fellow  employees  are  moit 
te»fttot     A  perion's  career- finding,  maintaining,  and  advancing  in  employment - 

iUm^  B.  griat  daal  upon  hie  command  of  group  interaction  skills,  his  abiUty  to 
J^^ktiyJy  with  other  people.    Persons  who  cannot  communicate,  build  meamngftil 
te^nihipi,  or  manage  conflicts  conitructively  are  not  selected  for  retention  and  pro- 
^alltion  widiUi  economic  organizationi, 

ftS  =i  T^e  proTOiltlon  that  both  tectaical  and  human  skills  need  to  be  emphasized  in  voca- 
iSmiil  and  career  education  programs  is  derived  from  an  understandinf  that,  while  our 
Mnomle  ivitem  li  based  upon  the  cooperative  nature  of  humans,  the  socializauon 
i^Jbceiiei  by  which  cooperative  skills  and  attitudeB  are  learned  is  rapidly  changing.  The 
ifeutnce  of  femily  in  the  socialization  process  ii  rapidly  decreasing,  and  the  need 
e^cational  programi  which  emphasize  socialization  is  increasing. 

^ALIENT  CHARACTERISTICS 

'  Salient  charaeterisclcs  of  a  Leadership  and  Group  interaction  Skills  Curriculum  in- 
.  elude  the  following^  ,  ,       .    .    u  .n 

5        •  The  curriculum,  a  clearly  defined  domain  of  the  program  of  the  school,  should 
have  its  own  set  of  goals  and  objectives,  content,  learning  experiences  and  assess- 
=  ment  means  and  mediods,  u  u 

-  •  It  should  be  integrated  with  other  domains  of  the  school  s  program,  such  as  the 

cognitivei  technical  and  life  skills,  the  attitudinal  domain,  the  information/knowl- 
edge  base,  and  other  adaptability  skills. 
V\      m  If  the  program  of  the  school  is  structured  in  subject  matters,  it  should  be  fused 

■  with  those.  ,       .       u       ,  * 

•  It  should  be  implemented  from  the  very  first  day  of  school  and  continue  througliout 
'  aU  levelE,  with  special  emphasis  placed  on  it  whenever  career  and  vocational  edu- 
V:         carion  is  introduced,  ^         ,  ,       ,  ,  .  ,.1^^ 

-  •  ITia  longitudinal  scheme  for  this  curriculum  is  the  spiralic  model,  revisiting  the 

skUl  areas  but  expanding  the  skUl  and  its  application,  learning  in  more  depth  and 
5'  at  a  higher  level  of  competence. 

f        m  Being  a  skills  curriculum  domain,  it  should  be  introduced  through  problem  exposure, 
impiemOTed  as  skill  learning,  and  practiced  through  skill  ap 

•  It  should  be  presented  in  the  functional  context  of  in-  and  oui-of-school,  reai-iite 
situations,  in  situations  and  tasks  which  are  relevant  and  meaningful  to  the  learner, 

A  RfVif W  OF  THE  RaO  PROGRAM  OF  THE  PROJf GT 

l:        The  R&D  program  of  the  project  has  been  carried  out  in  six  phases: 

•  research  and  analysis 

•  curriculum  design 

^        •  materials  development 
^  pilot  testing  and  revision 

•  field  testing 

•  analysis  of  findings  and  reporting 

r  ^^^^rhi^^ofri^es^earch  projects,  an  early  activity  was  to  review  and  analyze  the  re- 
search  and  development  in  such  areas  as  group  participation  or  group  functiomng  in  a 
,  task  or  work  setting.  Furdier,  the  staff  sought  to  collect  the  views  of  the  various  con- 
V  sttiuenciea  involved  in  the  study  (students,  teachers,  scliool  administrators,  employers, 
**Tparehts  and  employees),  ^       ^  ,  . 

Thus,  there  were  thrye  distinct  directions  in  which  the  annlyKis  acnvitieR  went: 

i=        1    A  review  sf  the  researeh  llterafurt  on  leadership  developmenf  and  group  parflcipgMQn 
*  prQeeises  in  thi  work  lefrlng,  ineluding  such  varloui  aipeefi  ef  cooperaHve  grpup  inter- 
QstjOT  m  pear  interaefiwi^  group  dasision-maki 
2.  A  fiview  af  me^trials  uitd  by  indusfrldl,  gDvsrnment,  mllifary,  velumtir  and  ofher  orgam- 
^        "  idHens  for  draining  in  gaoparoHvi  graup  infiracfion  skilll  fa  abfain  ipacifiC  ikil  and  undfr« 
standing  elui^eri  v^hiah  wauld  eanfribyte  te  the  basis  of  fht  txpirimental  qurriculum 
Havini  idtntlflad  coaperafing  school  sites,  dUeulsians  with  teaehert,  manflgeri,  employers. 


Sfudfnh,  school  cQunielori,  ^rents  snd  ofheri  fomlliQf  wifh  fhg  sfuden^i*  personal  and  so€iol 
adiuifmenf  fo  work  seftcngi  (bgfh  Informal  diicuislons  ond  sfrucfured  quest ionnoirei  were  used) 

/nie  review  of  research  was  extended  and  combined  with  material  develoDed  ore- 
Deiign 

...^  ''"^'^  °'  experimental  curriculum  commenced  witli  the  construction  of  a 
fnScH^?  rn«P.  which  displayed  ±,  "universe-  of  leaderBhip  and  cooJeSve  group 
interaction  competencies.  A  study  of  this  map  led  to  the  selection  of  a  specific  Kt  of 
competencies  to  be  addressed  by  the  experimental  curriculum.  Hdditlof  a  pryoIvS 
module  was  designed  based  on  a  subset  of  those  competencies/  The  Irr  Su  urn  man  wd 

""f  P"'«"'^^  '°  consultants  and  c"oper"tTnr.chS? 

personnel  m  early  November.    An  Internal  Review  Panel  -  of  the  Laboratoit  ?2 
viewed  design  Information  and  provided  feedback  to  the  project  staff         ^  " 

Thus,  the  ftnal  design  decisions  were  based  upon  the  Input  from  three  sources-  school 
fm?l  fon«"Jwnt9,  and  the  Internal  Review  Panel  at  Far  West  LStary  S 

in^t,?rt  ''"'^'ff '"""e  relevant  to  the  format  for  the  pilot  test  versVon  of  the 
instrucnonoi  modules  and  identification  of  the  precise  competence  areas  to  be  addressed 
by  the  materials  which  the  project  would  develop.  aaaressed 

Dovtlopment 

rh^  f™*!,"*  these  design  decisions,  the  project  staff  moved  into  full  development  of 
the  instructional  modules.  The  project  staff  approached  the  development  task  as  a  r^m- 
the  3       '°"r  -°H°f*  "I'  one  staff  member  develops  a  draft  from  t^e  oudfn^:  ' 

,   the  drait  is  reviewed  by  other  staff  members  and  revisions  suggested-  and  the  revl^ons 
are  made  and  the  preliminary  pilot  test  draft  submitted  to  the  sife  personnel  l^SllS 

m!lW^^^'V'  '"P"'      'he  development.  Though  the 'instrulS 

goal  of  the  module  may  be  group  communication  or  conflict  resolution,  the  context  of  the 

were^devLL'^^n^^^^^  T  ''''  Verde  High  Sch~terlalS 

fit  P.  business  management  context,  while  the  materials  used  at  Far  West 

School  were  developed  m  the  context  of  an  advertising  company 

,-1  ™f  .the  P'lot  tost  the  components  of  an  instructional  module  were  (I)  teacher  mate- 
rials  which  detailed  the  instructional  strategies  and  activities  which  include  a  checUiat  ■■ 
hn,^nuM=- Jh'  h""","  '  f  of  the  group:  and  (2)  student  materials  in  ^.e  form  Sf 

Mtefselft  'f  "^P  "'"^"^  "  *  P'°y  ^'  Simulation,  presented  basic  information,  and  fac^H-  ' 
tL' ofte  molir^f  f4"fuded.°'  P"'™"'  ^'^Uon^^y.  a  form  for  teaser  evalua-  ,. 
In  each  module,  the  learning  experiences  fell  into  three  phases,  problem  exoosure 

iirn^S""^  "'"f  T  °PP""tlon  phase.  The  problem  exposure  pha'se  wai  iy^Kira  ' 
simulation  or  role  play  design  to  introduce  the  competence  area  to  the  studems  and  to 
motivate  them  to  want  to  explore  it.  The  instruciional^hase  presented  the  bS  i  !  -: 

cSon  of^^i°^f.  ^ '  °'  'he  conTpetence  area.  At  the  con-  ^ 

elusion  of  this  phase  was  the  instructional  test  which  assessed  the  students'  mastery  of 
these  concepts.    The  teacher  used  this  measure  to  determine  whether  the  stuSnts  were 

devK  S'them  ""f  h        ,P'°"'  P"^"*'  'h«  Sroup  would  ta^e  a  problem! 

awm         J  '-'h'^h  required  the  application  of  their  newly  acquired 

skill  to  tasks  drav^-n  from  their  own  context.  (The  teacher  materials  suggested  exemplary 
SlT''  'he  teacher  to  h.lp  the  group  select  one  clearly  relS'to 

Following  the  application  phase,  the  students  would  develop  a  Personal  Growth  Con- 
roct  in  which  they  would  outline  specific  wnys  in  their  dnily  life  that  they  wSuTd  Jttfmpt 

llm^v  hfln',J."'"P"T"  ™'  ^^"h  themselves,  and  the  teachTr's 

h,lmply  help  them  monitor  their  own  progress.  It  was  an  opportunity  for  the  students  to 
accept  responsibility  for  their  own  persomil  development.  students  to 

Pilot  Tsidnf  ond  Revision  i 

As  the  project  staff  began  producing  the  draft  of  the  experimental  curriculum  raate- 
„^  «fi^  P""  "'"^'^      three  very  different  settings.  ThlVTesTwL 

not  a  formal,  structured  teat  of  the  entire  program.  Rather,  It  was  an  Sffort  to  ge^  these 
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Jvtnmtfriali  to  teacheri  and  students  during  the  Ute  winter  and  spring  of  1975  to 
Svi&e'th©  project  staff  with  formative  evaluation  information  so  the  materials  could  be 
i|iid  uid  prepared  for  field  test  during  the  fail  of  1975*  ThuSj  the  staff  sought  to  have 
iiluiy  0f  the  modules  as  possible  used  in  at  least  one  setting, 

die  usual  procedure,  the  objective  of  the  pUot  test  was  to  aiiess  the  materials 
ifijiS  discrete  units  as  possible.  Thus,  the  staff  sought  data  regarding  how  students  and 
liathtri  related  to  specific  activities  (did  they  like  them,  did  they  accompUsh  the  objec^ 
Irtyti)  or  generalized  reactions  to  a  module.  This  formative  evaruation  information  was 
S0'#luable  in  ihm  revision  of  the  materials  for  the  field  teat, 

the  pilot  testingi  materials  from  this  project  were  implemented  in  three 
^g%chool  districts*  At  Mesa  Verde  High  School  in  Citrus  Heights,  Califomiai  the  materials 
l3^warV  used  in  a  business  managenient  class  in.  the  vocational/technical  cluster.  In  the 
^JpferkMey  Unified  School  District^  the  curriculum  was  pilot  tested,  in  an  office  experie.ice 
^alass  at  Berkeley  High  School  and  in  the  office  skills  program  at  the  Vocational  Education 
KSfnter,  The  third  pilot  test  site  was  Far  West  Schoolj  a  career  education  high  school 
^l^^erated  by  Far  West  Laboratory  for  the  Oakland  Public  Schools  under  NIE's  Experience- 
ffigAsed  Career  Education  .Program, 

Based  on  this  pilot  testing,  revisions  were  made  in  the  materials.  There  were  numer- 
T'jbus  changes  in  specific  activities  and  the  module  layout,  as  well  as  a  few  program- level 
Iftdtjusmients, 

gi^ldld  Tdstlng 

Dmring  late  spring  1975,  the  staff  addressed  the  issues  of  design  and  Instrumentation 
'  the  field  test  and  logiitical  arrangements  to  set  up  field  test  sites. 

The  field  test  design  called  for  an  aasesiment  of  the  impact  of  the  curriculum  at  the 
^^^owing  levels:  the  employment  communltyj  the  school  as  an  institution,  the  irstruc^ 
Iflohiil' level*  the  learning  experience  level  and  the  Impact  of  learning.  Each  level  Is  sub- 
divided into  epecific  purposes  for  the  evaluation  (user  satisfaction,  feaslbilltyg  effective^ 
„£iiesi  and/or  usefulness).  These  purpoies  ware  then  prioritized  and  the  specific  informa- 
fetton  to  be  collected  was  identified*  Beyond  tiiis  point,  the  design  apecified  the  source  of 
Efta  information,  the  procedure  and  timing  of  data  collection,  the  person(s)  responsible 
K[03f  data  collection  and  analysis/ Interpretation. 

tej-  -  Participating  field  teat  sites  include:  the  Mesa  Verde  High  Schools  Citrus  Heights, 
K^.alifornia;  tiie  Neah-Kah-Nie  High  School,  Rockaway,  Oregon;  the  Mt*  IMablo  School 
KjJDiitrlct,  Concord,  California;  and  the  CflmpbcU  Union  High  Schoolj  Campbell,  California, 

^Analysis  of  Findings  and  Riportlng 

Field  test  results  are  being  collected  during  spring  1976,  and  findings  analysed  and 
|j^eported  in  June  1976. 

ll:  DESCRIPTION  OF  THE  EXPERIMENTAL  CURRICULUM 

Ijhtf'ecfuctory  Aetlvlty 

Purpose  f 

To  expose  students  to  some  of  the  problems  of  group  functioning. 
To  introduce  the  nature  and  goals  of  the  curriculum. 


pMeduli  U  Group  Communlestlon 

'  '  The  general  purpose  of  this  module  is  to  help  students  acquire  skills,  knowledge  and 
attitudes  that  will  enable  them  to  communicate  effectively  svlihln  their  group  and 
with  other  groups.  The  activities  in  this  moduie  arc  designed  to  help  students 
(1)  identify  the  ways  we  can  communicate;  (2)  discover  obstacles  to  effective  com^ 
munleationi  (3)  relate  effective  communication  to  group  performance  and  group 
cohesion;  and  (4)  apply  what  they  have  learneU  to  real  tasks. 

iMeciuji  III  ReiQurces  of  the  Group 

The  general  purpose  of  this  module  is  to  help  siudDnts  learn  how  to  Identify  and  use 
the  resources  of  their  group  in  order  to  perform  n  given  task.  The  activities  In  this 
module  are  designed  to  help  students  (I)  establish  a  broad  definition  for  tlie  term 
"reiource*';  (2)  identify  personal  and  group  resources;  (3)  understand  how  resources 
can  be  used  to  Improve  group  productivity  and  to  maintain  group  cohesiveness;  and 
(4)  apply  what  they  have  learned  to  given  task  situations. 
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Mo^le  nil  eenfiiet  Rtsolutlen 

The  general  purpdse  of  this  module  is  to  help  scudencs  acquire  skilie^  knowledge  ana 
oultudes  that  will  enable  them  to  resolve  conflicts  effectively  within  their  group  and 
wttii  other  groups.  The  activities  In  this  module  have  been  designed  to  help  students 
(I)  establish  a  broad  definition  for  the  term  ^'conflict;"  (2)  identify  five  causes  of 
conflict*  (3)  clarify  their  own  values  and  understand  and  respect  the  values  of  others^ 

(4)  develop  a  metiiod  based  on  awareness,  analysis  and  action  to  resolve  group  con- 
flicts; (5)  understand  how  conflict  resolution  can  Improve  group  productivity  and 
maintain  group  cohesiveness;  and  (6)  apply  what  they  have  learned  to  real  tasks. 

Module  IV:  Planning 

The  general  purpose  of  this  module  Is  to  help  students  learn  a  planning  process  which 
can  be  applied  to  either  group  tasks  or  individual  activities.  The  activities  in  this 
module  have  been  designed  to  help  students  (1)  define  a  task;  (2)  consider  available 
resources;  (3)  consider  possible  obstacles  in  tiie  situation;  (4)  consider  alternatives; 

(5)  determine  the  basis  on  which  to  select  a  plan;  (6)  choose  a  plan;  (7)  consider  the 
details;  and  (8)  evaluate  their  planning. 

Module  y/t  Evaluating  Group  Performance 

The  general  purpose  of  this  module  is  to  help  students  learn  a  process  for  evaluat- 
ing group  performance.  The  process  also  can  be  adapted  to  evaluating  individual 
performwice.  Group  performance  is  evaluated  tn  regard  to  two  main  aspects,  accom- 
plishment of  the  task  and  maintenance  of  graup  cohesion  or  unity.  Students  are 
helped  to  arrive  at  criteria  for  Judging  or  evaluating  group  performance  and  then 
to  judge  performance  according  to  those  criteria. 

Moduli  Vh  Leadirihip  and  Powtr 

The  general  purpose  of  this  module  is  to  help  students  learn  some  qualities  of  leader- 
.ship  and  study  some  effects  of  the  use  and  the  misuse  of  power.  Students  will  also 
study  soma  bases  of  power  and  will  he  introduced  to  the  concept  of  shared  leadership. 

Module  Vlh  D^liion-Maklng 

The  general  purpose  of  this  module  Is  to  help  students  learn  some  different  ways  in 
which  decisions  can  be  made  in  a  group.  The  way  of  decision- making  (in  particular, 
the  person  or  people  chosen  to  malce  the  decision)  must  be  appropriate  to  the  decision 
and  the  situation  if  an  effective  decision  is  to  be  made.  In  addition  to  studying  seven 
ways  of  decision-making  and  the  advantages  and  disadvantages  of  each*  students 
learn  to  identify  factors  in  a  situation  which  can  help  them  choose  an  appropriate  way 
of  decision-making  and  to  evaluate  docisfons  they  havcMnnde  in  terms  of  effectlvenesi* 

Moduli  VIII:  Coopiratlvi  Effort 

The  general  purpose  of  this  module  is  to  help  students  learn  Bome  ways  of  helping 
cooperative  effort  within  a  group,  A  group  can  maintain  a  high  level  of  cohesiveness 
and  efficiency  only  If  all  its  mombors  help  in  the  cooperative  effort,  Since  this  is  a 
summary  modulo,  students  also  are  shown  wayn  in  which  all  the  group  interaction 
skills  they  have  studied  in  tlie  CIGIC  curriculum  are  u*;cful  and  necessary  for  helping 
cooperative  effort  in  a  group. 

Footnote  .       ,   i    ,    *  * 

1.  A  set  of  cooperative  group  Intoraction  competencies  might  include  the  following: 

•  knowing  the  characteristics  and  rcsourcesofthegroupand  using  group  resources 

•  planning  and  working  with  others  in  accomplishing  Joint  tasks 
m  evaluafing  task  accomplishmenr  nnd  group  perftirmance 

m  communicating  effectively  witti  each  other 

•  building  and  maintnlning  enipathetlc  rcUitlonBhlps  with  others  and  motivating 
others, 

m  resolving  conflict  hI  runt  Ions 

•  sharing  and  assuming  leadership  functionH 

■  setting  e??amples  and  represenring  the  group 

•  acquiring  attitudes  nnd  sensitlvitie*^  related  ro  performing  in  groups  —  as  de- 
scribed above. 
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F^ilmlh)^  is  Direclw  ©f  the  InsfructionsI  end  Trslning  Systems  Pregrem  Qf  the  Far  Wtif  Lsberatory  for 

lSS  kTb#  project  reported  here  wai  supporied  by  a  Research  Grant  awarded  by  the  Bureau 
Ifif  pc^pfttf onal  and  Adalt  Education  of  the  Office  of  Education. 


phe  Impact  of  an  EKpanding  LE.  Program  on  the 
Ipornprahensive  High  School  Program 

iiugtna  Brady 

Several  factors  have  given  impetus  to  the  need  to  re-evaluate  the  position  of  Indus-' 
^torisl  education  (LE,)  in  the  curriculuniofacomprehenilve  high  schooL  Students  graduate 
^log  from  high  school  today  are  faced  with  an  uncertain  empioyrnent  and  economic  aitua- 
Kion.:  The  econoniy  li  beent  by  aierioua  inflation  problem,  yet  we  have  one  of  the  highest 
p^6iiaployni^t  problems  in  our  nation's  history.  The  time- honored  method  of  a  college 
R^^qmtlan  ai  a  means  of  upward  mobility  no  longer  provides  assurance  of  job  security, 
pnilSs  pbt^tial  lifetime  eaming  capacity  of  a  skilled  worker  is  approaching  that  of  a  college 
^^aduate^  and  tiie  skilled  worker  is  often  more  readily  employable.  All  of  these  factors 
^are  causing  students  to  have  increased  interest  in  industrial  education. 
Kfe  The  concept  that  students  should  have  a  saleable  skill  Is  not  necessarily  new.  The 
R^iational  programs  developed  under  the  Smith  Hu0ies  Act,  a  limited  number  of  technical 
pfit^  schools  and  die  emergence  of  area  trade  schools  are  all  based  on  this  precept,  Vet 
fobciety  has  given  more  than  token  support  tq  these  programs  only  within  the  past  15 
gyeferii  As  a  results  only  a  few  individuals  and  companies  have  been  willing  to  accept  the 
fe^et  that  the  development  of  one's  skills  alone,  or  in  eomblnatlon  with  academic  Eralningi 
pwas  a  dfiirable  goali 

K^r^  TTiii  changing  concep/.  of  education  has  had  an  important  Impact  upon  the  I.E.  pro- 
Ifgrsm*  No  longer  does  the  l.E*  classroom  serve  as  a  holding  room  for  the  unmotivated, 
l^.^e  academicaliy  untalented,  or  students  with  disciplinary  problems.  Granted,  some  of 
Kfliese  flre.^still  found  in  tht  i,E.  classrooms;  but  they  have  been  Joined  by  a  more  rep  re- 
R%tntatlve  sample  of  the  high  echool  population, 

Ij^-  Nor  is  the  I.E.  program  devoted  to  turning  out  lamps,  cribbage  boards,  and  book- 
pCftses,  These  activities  are  not  inherently  bad.  There  well  may  be  a  need  for  traditional 
8§bodworklng  classes  in  the  curriculum,  but  there  Is  also  a  need  for  a  curriculum  In  which 
itti-Aenta  have  an  opportunity  to  develop  saleabie  skills.  This  includes  accepting  the 
Sr^asponilbllities  associated  with  holding  a  full- time  Job  and  to  understand  the  functioning 
oiir  industrial  world, 

SV.  These  are  educational  experiences  that  only  a  few  years  ago  seemed  unattainable 
^■ekeept  in  the  moBt  sophisticated  of  the  vc?cational  schools*  Fortunately,  they  do  not  have 
^to  be.  By  carefiil  planning  and  by  utilization  of  school  and  community  resources,  a  school 
|;(ian  develop  a  more  comprehensive  approach  to  industrial  education, 

1  would  like  m  cite  the  industrial  education  program  at  Perry  High  School  as  an 
Example  of  a  skill-centered  program  In  a  small  high  school,  not  that  this  program  in 
fi^ithout  flaws,  nor  that  it  should  be  replicated  by  other  schools,  but  with  the  hope  that 
^toir  idiools  will  analyze  their  own  reiources  and  develop  a  program  that  meets  their 
ppwn  needs, 

fef  A  brief  review  of  the  community  and  the  school  may  provide  some  background  for 
El^is  preientatlon.  Perry  is  a  small  rural-oriented  city  of  approximately  7,000  people, 
pit  is  situated  approximately  40  miles  northwest  of  Des  Moines  in  a  rich  agricultural  area, 
tos  main  Industries  are  agriculturally  related,  the  major  employers  being  Oscar  Meyer 
fcofrk  Processing  Plant,  Osmundson  Foundry,  Wlese  Foundry,  and  the  Milwaukee  Railroad, 
^ffi  addition,  there  are  the  numerous  small  businesses  typically  found  in  a  city  of  this 
^ficrlptlon*  As  might  be  expected,  the  clti?,ens  of  the  area  are  midcUe  class  with  a  tra- 
l^tiOnal  mid^e^^class  value  system. 
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Perry  High  SchJiol  U  com|>;jHLM  of  araJc-H  ^>-l2,  wirii  a  Htiukiu  pojiulation  (if  approxi- 
mat#lv  6;b  HUidenr^,,  Vhwo  ;nv  41  full-rinio  pn)fuHHh)nMl  Hiaft  incinhcM'H*  Uvt^r  tlii.*  pnrit 
six  yViWH  thv  (au  ri.  iiliiHi  lia:=.  i  spaiuk-d  anrii  iIk-w  a  rv  L  iirfL-ntly  12s  cniiv:-c,-  availablo  to 
the  HCuduntH, 

In  order  to  provide  thin  vurioty  ni  ciaH^UM,  tlif  liigh  hiMvjoI  opuratOH  (in  a  nanic^ter 
gchedule,  Itach  tfimL'Stcr  in  com}TOp^ud  of  iM)  days,  and  i^acU  day  in  dividend  into  7  puriodH 
of  52  minutes  each,  Uhilo  an  inHtruccor  can  t  lut't  to  hase  cla-,HUH  that  la^i  \2,  24,  or  M) 
sveeks,  the  maiority  of  clanHeH  foHnsv  a  l2-sseek  pattern,  Nornially  a  cla?^H  meets  for 
52  minutcH,  3  days  a  week,  ilosvover,  \Uih  riie  \,\.,  pVi)):v:\\n  some  niodificntinns  have  been 
nuid4%  The  automobik*  mechanics  courseH  and  tlie  Inijlding  trade  courseH  nicet  for  104 
minutes  2  days  a  week  and  I  dava  ueek  fur  ^2  nuniite?^.  Students  in  the  nn  =  the-joh  train- 
ing  have  either  2  or  ^  periods  eaeli  day  in  which  they  svork  outsidL-  of  the  building,  Sonie 
work  considerably  niore  hours  than  this,  either  before  or  after  HChool, 

A  visiL  to  our  school  would  reveal  a  tyj)ieal  losva  student  IXHly,  Last  ycai-  (L<^r^)  about 
35  percent  of  the  students  continued  their  education  at  a  four-year  institution.  Another 
15-20  percent  enrolled  in  some  type  of  trade  school,  rhese  figures  are  dosvn  alxmt  10-15 
percent  from  IQ  years  ago,  a  decline  rhat  is  chn racteristic  of  the  nation  as  a  whole,  ThlB 
means  that  about  4h-5()  percent  of  the ;^tudents  entered  the  jo!)  market  or  niilitary  service 
upon  completion  of  their  high  scluinl  career,  lUit  more  importantly,  it  means  that  those 
students  became  a  part  of  the  laixir  force  equipped  only  with  tlu'  skills  they  have  learned 
at  homej  in  school,  orthroughother  randotnly- related  cNperiences.  It  svas  with  this  group 
in  mind  that  the  modtfi.'ations  in  the  hK.  program  were  begun.  As  the  prograni  has  de- 
veloped it  has  become  appareiu  that  the  impact  han  been  felt  by  a  much  wider  segment  of 
our  school  populatiim, 

Six  factors  have  had  an  influence  upon  this  prograni  and  indirectly  upon  the  total 
acadeniic  p  nig  ram  at  F^erry  High  Scbotih 

1.  the  direction  nud  scope  of  thc'  IJ^  curriL'ulum 

2,  staff  requirements 
graduation  requi renu^nts 

4.  student  enrollment 

5.  impact  of  the  \J-,  program  on  tht^  other  departinent^ 

6.  student  retention  rate 

In  W^fi,  the  I'erry  IJ'.  dcparfment  was  comprised  of  one  fulUtime  instructor  and  a 
second  instructor  who  was  sharewl  with  the  art  department  and  the  jimior  high  school  UH* 
department,  cUasses  were  held  in  a  shop  area  located  in  the  junior  high  school,  Kvery 
student  enirolleLl  in  the  jirogram  was  bused  frt^m  the  high  scliool  to  the  Junior  high  school 
six  blocks  away,  Husingi  reaching  and  clean-up  was  accomplished  in  a  ^(Wmlnute  time 
block.  I'he  curriculum  might,  at  the  best,  be  described  as  exploratory  in  nafure.  Clourse 
offerings  were  limited  tu  nrafflng  I  and  11,  Metals  I  and  II,  Woods  I  and  II  and  General 
Shop.  The  duratiun  of  each  course  is  two  semesters. 

The  cunnnitment  to  skill  developnient  ^\as  limited.  Purini^  the  school  year, 
only  80  and  83  students  were  scheduled  for  first  and  second  semesterSj  respectively* 
Nevertheless,  the  program  was  certainly  comparable  in  scope  and  caliber  to  programs 
in  schools  of  similat^  size, 

A  decision  was  made  to  change. the  pnigram  from  an  eMplorntory  ro  a  sk ill-centered 
program*  Further,  it  was  decided  that  the  student  should  be  provided  an  opportunity  for 
on-the-job  training  (OJ  1"),  I  hc  progtnmi  and  the  curriculum  developed  within  these  guide* 
lines.  It  is  doubtful  if  anyonein  L^>6^  fuUy  envisioned  the  type  of  curriculum  that  is  pres- 
ently being  offered. 

The  current  l.H,  curriculum  can  be  perceived  as  functioning  at  three  leveisr  general 
exploratory,  skill  development  and  on-tlie-Job  training, 

Thv  exploratory  courses  are  designed  to  acquaint  the  student  with  a  genei'al  area  of 
industrial  education,  These  courses  provide  basic  skillsL  of  equal  importance,  they  pro- 
vide students  with  an  opportunity  to  match  their  interests,  abilities  and  aptitudes  with  a 
particular  field.  Presently,  there  are  seven  explorntory  courses  being  offered.  (See 
table  1) 

Many  of  the  students  who  enroll  find  that  the  explorntory  courses  do  not  pravide  them 
with  the  depth  of  understanding  they  desire,  ("onsequently,  they  select  one  or  more  skill 
development  courses.  These  courses  place  a  high  degree  of  emntuisis  on  developing  a 
thorough  understanding  of  the  area  as  well  as  developing  the  necessary  manipulative 
skills*  A  list  of  these  courses  is  provided  in  Table  2,       - - 
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Power  Meghsnlei 

Infro  fa  Aufo  Meghonies 

Foundry 

Form  Mechonlfis 
Home  Meehaniei 

Induifriol  Moth 


Basic  principles  of  pqwer  produch'on 

Operorion  of  rnqfers^  minor  ieryic#, 
bdiic  syitemi 

Bench  metoli  and  uie  of  necessary  hand  tools 

Making  of  potferni,  easflngs  and  the  typ^s 
sf  metais  used 

Basic  repair  and  lerviees  used  in  farming 

Smoll  oppiiance  repair^  home  mQintenonce  ^ 
reftnishing 

Practical  appiicoMen  sf  Math  to  i»E. 
iituotions 


Duration  in 
Trimesrers 


Table  2.  Ski  1 1  Centered  Cogrses  Offered  In  1975-19^6 


Course 


Topi' 


Drafting  { 

bosic  drafting  techniques,  lettering,  and 

use  of  instruments 

Droftmg  il 

pictorial  representation,  lection  developments. 

revoiytlons  and  mteriections 

Drofting  111 

engineering  graphics 

Drafting  tV 

arehitecturai  drawing 

Building  Trades 

ftiasonry  eenstruetien,  mechanicol  construction^ 

framing  and  actual  building  csnstructien 

Fower  Trans/nission 

power  transmisslsni  mechonlsal,  hydrayiic  and 

pneumatic  operatisns 

Auto  Mech  1 

theory  of  operation,  overhaul  and  service 

Auto  Mtch  It  =  " 

transmission!  broking,  steering 

Auto  Ml 

tuneups,  air  csnditloningi  exhaust  system 

Auto  IV 

electrical  and  fue)  systems 

Electricity 

basic  lows  of  electricstyi  magnetism,  neneratefSi 

motors  and  wiring 

Mefqis  11 

sheet  metol^  wrought  iron 

M@roU  III 

advanced  feuridry,  oxyocetylene  welding 

Welding 

basic  techniques  of  welding 

Machine  Shop 

introduction  to  the  tool  and  die  field 

Duration  in 
Trimesters 


in  a  survey  Mood  of  Youth  Notes,  conducted  by  Hereff  Jones,  9a.5  percei^t  of  ^he 
y  studanti  18  and  over  felt  chat  work  experiences  were  nn  important  aspect  of  their  educa^ 
P  tion  This  trend  is  evident  in  Perry  High  School,  Of  the  154  seniors,  61,2  percent  are 
pinvoived  In  some  phase  of  OJT,  Of  these,  35.7  percent  are  in  T  &  l,  18,2  percent  m  aE, 
r*^'^  and  7*3  parcant  in  O.E. 

5"  ■      The  growth  of  the  OJT  phase  of  the  I,L-:,  program  has  occurred  at  a  rate  exceedmg 
b  me  Steff'i  highest  expectations.  Fron^a  very  humble  beginning  in  1966,  the  program  has 
t  continued  to  grow  to  its  present  leveL  There  seems  to  be  some  evidence  that  the  program 
now  stabilizing,  and  current  enrollment  will  remain  relatively  static* 


As  Che  program  developed,  it  became  evident  that  there  was  a  need  to  provide  Job 
experience  in  health- related  areas*  While  these  t>'pes  of  experiences  do  not  relate  directly 
to  UR,,  it  was  felt  tlutt  the  T  &  I  program  was  the  most  logical  area  to  place  these  atu- 
dents.  As  n  resul!,  a  Hepnrntf  related  class  was  denigncd  for  these  students. 

A  city  the  size  of  Ferr>'  does  not  have  a  ready-made  set  of  training  stations*  These 
stations  develop  only  by  careful  analysis  of  the  potential  stations  and  a  large  amount  of 
public  relations.  To  a  degree^  the  skill  areas  of  the  curriculum  must  be  directed  toward 
the  needs  of  these  training  stations.  It  can  be  argued  that  this  is  a  pt^vincial  attiiude, 
that  students  do  not  remain  in  the  immediate  vicinity  of  where  they  take  their  training 
and  that  a  school  should  provide  students  with  more  global  skills. 

Had  the  department  accepted  this  premise,  the  program  would  never  have  been  con-' 
sidered,  much  less  implemented,  The  wide  variety  of  skilled  jobs  associated  with  a 
metropolitan  area  are  not  assailable  in  a  city  of  7,000*  The  questions  then  become:  Is 
some  type  of  sklil  development  better  than  none  at  all?  c:an  skills  developed  in  one  area 
be  readliy  transferred  to  a  second  area?  Can  an  understanding  of  industry  be  gained  in 
a  community  with  a  limited  number  of  quality  training  stations?  Vhe  answer  to  all  three 
questions  seems  to  be  yes, 

Follow»up  studleid  have  been  conducted  by  Mr*  Tom  South,  coordinator  of  the  T  &  1 
program.  These  studies  indicate  that  the  skills  and  training  gained  within  the  program 
have  been  of  value  to  students  in  later  life.  From  September  to  May  1976,  381  stu^ 
dents  have  been  enroUed  in  the  T  &  I  program*  Of  these  381  students^  92  percent  are 
currently  am  ployed,  in  service,  or  are  enrolled  in  some  phase  of  post- secondary  educa^ 
tion*  More  specifically,  74  percent  are  employed  in  a  trade  and  industry- related  field. 
But  of  particular  interest  to  the  Perry  program.j  50  percent  of  the  students  have  remained 
in  the  type  of  trade  in  which  they  were  originaliy  placed*  IBased  on  this  survey,  the  T  &  I 
program  would  appear  to  be  meeting  a  training  need  within  the  community  and,  at  the 
same  time,  preparing  students  with  a  saleable  skill. 

There  are  valuable  training  stations  in  a  town  of  this  size,  Dy  careful  selection  and 
a  high  degree  of  cooperation  between  school  and  training  stations,  a  meaningful  work 
experience  can  be  developed  for  high  school  students. 

Involvement  of  this  many  students  in  OJT  does  not  occur  without  some  problems 
arising.  These  problems  not  only  affect  the  individual  student  and  the  T  &  I  program,  but 
they  have  ramifications  for  the  entire  school.  These  problems  can  be  categorized  ai 
follows: 

1.  The  school  becomes  art  employment  agency 

It  is  not  possible  to  ascertain  fully  the  motives  of  a  student  entering  the  program, 
!=!owever,  several  pre*  ^  Jtions  are  taken  to  insure  that  a  student  warrants  piacement  in 
the  program.  During  the  student's  Junior  year,  each  one  undergoes  a  preliminary  screen*^ 
ing.  This  screening  attempts  to  identify  the  student's  future  goals  and  the  reason  for 
seeking  vocational  training.  After  the  preliminary  screening,  each  student  must  be 
interviewed  by  the  prospective  employer*  Here  the  student  is  brought  face  to  face  with 
the  realities  of  what  the  job  W'ill  entail.  Either  the  employer  or  the  student  may  decide 
that  the  placement  is  not  desirable* 

Finally,  each  student  is  placed  on  a  three-week  probationary  period.  Again,  if 
either  the  student  or  the  employer  feels  the  placement  is  wrong,  the  student  will  be  re^ 
moved  from  the  job, 

2.  A  regular ^Iciss^cannot  compete  with  a  class  that  pays  at  least  minimum  wage 

A  variety  of  factors  interact  to  make  OJT  attractivei  TTieTreedom  to  leave  the 
building,  an  opportunity  to  participate  in  productive  work  and,  last  but  not  least,  financiai 
reward.  In  many  eas*?s,  students  will  rearrange  their  schedules  or  drop  classes  that  are 
of  importance  to  future  vocational  classes*  But  this  is  true  of  students  who  are  not  en- 
rolled in  OJT  and  who  have  open  campus.  In  the  past  year  there  have  been  some  indica- 
tions that  students  are  doing  a  better  job  of  class  selection*  More  seniors  are  opting 
for  five  classes,  many  of  which  are  college  preparatory.  The  trend  seems  to  be  toward 
a  combination  of  academic  and  vocational  classes  that  provides  balance  between  the  tra-* 
ditlonal  high  school  courses  and  work  experience, 

3.  Employers  become  dependent  upon  vocational  trainees 

^gme  employers  come  to  view  the  trainee  as  an  integral  part  of  their  establishment. 
To  rf^iarge  extent^  this  is  good*     Vet  in  some  cases  it  has  posed  a  problem  when  the 
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employer  wants  to  take  the  student  out  of  the  regiilflr  classroom  for  addirional  work. 
Cooperation  batween  school  and  the  employeri,  plus  a  little  public  relations  work  on  the 
pmrt  of  the  coordinator,  has  reduced  this  co  a  minimal  problem, 

4*  Stu_dent§  ggggd  too  much  time  at  their  trainJn£__staiionri 

To  qualify  under  the  national  program,  students  must  work  15  hours  per  week,  Stu- 
dmiti  involved  In  die  T  &  I  program  work  an  average  of  25  hours  a  week,  with  B  students 
working  a  40^hour  week*  Th&  iS-hour  minimum  does  not  pose  any  serious  problems  for 
the  ich^l  or  the  student.  However,  as  the  number  of  hours  worked  goes  up,  the  problems 
increaie  proportionately*  Increased  time  on  the  Job  means  less  study  time,  less  time 
for  involvement  In  activities  and,  at  the  40-hour  level,  a  noticeable  lessening  of  the  stu- 
dent*! vitality.  It  may  be  thac  a  maKlmum  as  well  as  a  minimum  number  of  hours  a 
i&ident  can  work  should  be  set. 

5«  Qn-tha=job  training  interfersjdtlj^  school  activUjes 

Student  involved  in  63t  sometimes  find  it  difficult  to  be  involved  in  extracurricuiar 
Activities,  The  student  who  wishes  to  work  four  or  more  hours  each  day  and  carry  three 
additional  coursei  may  find  it  difficult  to  work  in  band  and/or  choir.  Athletics  may  be 
omitted  because  students  feel  rushed  for  time.  Nevertheless,  this  is  a  problem  that  can 
be  solved.  Students  in  T  &  I  can  be  placed  either  in  the  morning  or  afternoon,  depending 
on  the  activity  in  which  they  desire  to  participate.  In  most  casesj  employers  have  been 
wUlhig  to  schedule  around  these  activities.  In  those  cases  where  the  student  has  opted 
not  to  participate,  OJT  has  served  as  the  excuse;  but  it  is  not  necessarily  the  cause. 

How  ierlous  these  problems  are  and  to  what  degree  they  diminish  the  school  program 
is  largely  determined  by  the  philosophy  of  the  individual.  How  one  perceives  the  function 
of  the  school  and  what  one  considers  to  be  of  educational  value  becomes  the  yardstick  for 
meaiurlng  the  merits  of  the  program.  Little  or  no  criticism  has  been  leveled  at  the  ex- 
ploratory or  akilUcentered  courses,  and  as  the  OJT  program  has  become  better  estab- 
Itshed,  criticism  in  this  area  has  diminished. 

T©  a  large  ejctenc  the  curriculum  reflects  the  philosophy  and  the  competency  of  the 
iCaff.  If  the  goal  of  the  department  is  skill  development,  then  it  is  imperative  that  the 
staff  members  have  the  ability  to  teach  these  particular  skills.  Thus,  to  have  a  skill- 
oriented  curriculum  it  is  necessary,  through  selective  hiring,  to  bring  together  a  staff 
that  has  the  needed  competencies. 

Two  factors,  training  and  experience,  interact  to  bring  about  this  competency. 

Our  experience  has  been  that  the  practical  experience  or  the  knowledge  gained  from 
short  courses  sponsored  by  commercial  companies  has  been,  in  many  cases,  of  equal  or 
greater  value  dian  the  academic  courses  offered  by  the  four- year  institutions.  Much  of 
fliis  training  has  occurred  without  it  being  reco^iMd  by  the  Perry  School  System,  at 
least  in  terms  of  the  salary  schedule,  or  the  state  in  terms  of  certification  renewal.  If 
a  school  is  committed  to  the  philosophy  that  vocational  training  is  worthwhile  for  students 
and  that  meaningful  education  can  occur  outside  the  schoolroom,  then  it  would  seem  to 
follow  that  some  type  of  credit  should  be  provided  to  the  staff  for  work  experience. 

If  the  type  of  program  at  Perry  becomes  more  common,  then  the  colleges  will  have 
to  look  more  closely  at  the  type  of  learning  activities  which  they  offer. 

A  program  is  no  more  successful  than  the  degree  to  which  it  meets  the  needs  of 
students.  If  our  I.E.  program  was  to  be  successful,  there  was  a  need  to  have  students 
enrolled  in  the  various  courses.  In  view  of  the  fact  that  all  of  the  I.E.  courses  are  elec- 
tive, some  provisions  had  to  be  made  to  allow  students  to  enroll  in  them.  This  was 
accomplished  by  reducing  the  specified  number  of  courses  for  a  student  to  graduate.  The 
difference  between  1965  and  1976  is  illustrated  in  Table  3. 

'  The  English  and  social  snjdies  requirement  was  originally  reduced  to  6  trimesters 
each.  Because  of  the  concern  over  student  achievement,  the  number  of  courses  needed 
tor  graduation  has  been  increased.  This  is  a  national  trend,  and  indications  are  that  it 
may  well  continue,  if  it  does,  the  LE.  program  may  again  be  pressed  to  attract  students. 
At  the  preient  time  diis  does  not  seem  to  be  a  problem  at  Perry. 

As  graduation  requirements  have  increased,  the  enrollment  in  I.E,  courses  has  re- 
mained  felatlvely  constant*  Students  have  elected  to  take  more  courses  rather  than  to 
5  drop  elective  courses  in  the  I.E,  field.  This  seems  to  be  a  desirable  trend.  Certainly, 
the  number  of  required  courses  must  be  kept  at  a  reasonable  number.  There  is  a  need 
for  a  balance  betw?.  the  academic  courses  and  the  skill  courses.  The  question  becomes: 
Where  U  flie  balMcmg  point?  This  must  be  answered  by  each  individual  school  system. 
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TsbU  3,  A  Cempgriien  of  Caries  Needed  for  Groduation 


1965 

1976 

Sglenee 

6  frimeifers^ 

3  frim#sferi 

MafhemoMEl 

6  trimesferi 

3  frimeifers 

Ingliih 

9  frimeireri 

8  frimeiferi 

Sseral  Sfudiei 

9  frimesfgri 

8  frimeiftrs 

Tofol 

30  frirnesferi 

22  frimeiferi 

^ Perry  High  School 
consilMng  of  fhree 
bean  made  os  if  fh 

is  currenfly  operating 
1  2^week  periodic  All 
e  ichool  were  operafiri 

&\  frimesfer  plan 
esnpariioni  have 
1  on  fhe  trimelter 

Table  4*  inroilmenf  hy  Trimeifer  in  I^E*  Clasies- 

Firif  Trfmeifer  393 

Sscsnd  Trimeifer  316 

Third  Trimeifer  327 

^seh  student  enrolled  in  an  I.E.  ciois  li  eognfed 
OS  on  ehroltee.  ThuS|  a  sfudenf  enrolled  in  fws 
eloisei  i§  cognfed  as  two  enrallmenfi^ 

How  has  the  increariud  number  of  students  in  LIL  affected  other  departments?  Ini- 
tially, students  seemed  to  take  one  of  two  routes*  They  were  either  vocational  students 
or  college  prep  students.  Consequently^  there  wasconBiderable  competition  for  students^ 
particularly  between  the  on-the-job  training  prograina  and  the  ssntor- level  college  pre- 
paratory courses*  This  competition  has  had  some  beneficial  aspects.  Many  of  the  aca*' 
demic  and  vocational  courses  have  been  revised.  Class  materials  and  teaching  methods 
have  been  updated  and  are  more  meaningfuU 

Secondly,  there  has  been  a  change  in  course  selection*  Students  are  taking  more  of 
their  academic  courses  early  in  their  high  school  careers*  The  tendency  to  take  a  full 
load  of  college  preparatory  classes  the  senior  year  has  been  replaced  by  the  work  experi- 
ence classes*  But  more  Importantly  there  has  been  a  merging  of  the  academic  and  skllU 
oriented  courses*  Students  who  fully  intend  on  follosving  a  college  career  are  enrolling 
in  the  LE^.  courses »  This  is  especially  true  if  the  courses  are  related  to  their  college 
interests.  More  and  more  students  who  have  college  aspirations  are  electing  to  participate 
in  the  on-the-job  training.  Students  have  shosvn  that  it  is  possible  to  select  the  best  of 
both  areas  successfully* 

Student  dropout  is  consistently  cited  as  one  of  the  major  problems  facing  achools 
today*  A  dropout  raro^  lis  high  as  24  percent  in  metropolitan  areas  is  not  uncommon. 
Factors  such  as  boredom  ,  lack  of  course  relevancy  and  need  for  a  Job  are  reasons  given 
by  many  of  these  dropouts* 

The  LE,  program  should  not  be  conceived  of  as  a  dropout  prevention  program, 
Nevertlieless^  it  has  been  part  of  our  curriculum  which  has  helped  retain  students  who 
ware  potential  dropouts*  The  greatest  number  of  drc  )outs  at  Perry  occur  during  the 
frashman  and  sophomore  years*  These  students  are  characterized  by  a  lack  of  interest 
in  ichool  activity,  a  lack  of  commitment  to  any  future  goalj  and  a  weak  background  in  the 
academic  subjects* 

In  some  cases,  this  has  been  compounded  by  a  lack  of  parental  concern  for  the  stu- 
dent's progress*  These  students  seem  to  respond  positively  to  the  concrete,  hands-on 
learning  ©Kperlences  utilised  in  the  industrial  arts  program*  The  fact  that  the  program 
provides  a  direction  and  structure  for  the  entire  four  years  also  appears  to  appeal  to 
thasa  students.  In  general,  as  they  progress  through  the  program  they  develop  a  more 
positivi  attitude  toward  the  program  and  the  school.  This  is  often  reflected  in  greater 
succeii  in  other  areas* 
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For  thoea  schools  which  might  be  concern  plating  !m  pi  cm  on  ting  such  a  program,  I 
would  make  the  following  suggestions- 


1,  The  Curriculym  shpufd  offer  the  studenh  an  opportunify  to  choose  frorn  a  wide  range  of  skill 
sogrieip  These  fnight  include  such  areas  as  eleetricify,  plumbing,  heoting,  oif  cwiditioning, 
brld<  laying^  of  ony  other  Industrial  area  which  requires  some  degree  of  apprentieeship* 

2*  On-the-job  training  sites  should  be  careftjlly  chosen  with  emphflsii  on  quality  learning  ex- 
perlenQe  of  work  ayollsblej  rother  than  quantity*  Job  deicriptiais,  cooperatively  developed 
by  the  coordinatsr  ond  the  employer^  should  be  one  of  the  first  prloriMes.  This  would  allow 
Q  better  mstchlng  of  the  itudent's  interests  and  aptitudes  and  rhe  learning  experiences 
dyoslsted  with  the  job^ 

3«  ConslderQtj^  ihoyld  be  given  to  coordinating  the  program  with  eKisting  vocQtionol  training 
progrornl  In  the  sreq*  There  seems  to  be  little  research  relating  to  the  question  of  where  at 
what  time  a  porticytar  skill  con  be  taught  most  effectively. 

4*  The  Implementation  of  a  program  of  this  type  Is  costly  compared  to  the  more  troditionol 
secandsry  programs^  We  have  been  fortunate  to  have  the  support  of  the  induitrla!  plants 
located  in  Perry*  As  a  re^lt;  they  have  provided  seme  equipment  that  might  not  have  been 
available  if  the  school  had  been  required  to  make  the  purchases  at  the  inception  of  the 
progfom . 

5*  Flnslly^  I  think  there  ii  a  need  to  sequence  eareftjlly  the  types  of  learning  activities  that 
art  developed  For  the  students*  As  the  skill  cajrses  become  more  cwtipIeK,  there  is  a  danger 
that  they  will  become  more  abstract*  It  may  be  well  to  match  student  maturation  with  the 
conplexity  of  the  learning  ^ill  being  developed* 

In  rettospect,  the  LE,  program  has  provided  a  successful  learning  environment  for 
a  iignificant  segnient  of  our  students*    The  combination  of  work  experiences  and  gkilL 
development  has  been  successful  in  our  school  through  the  efforts  of  the  \Ji^  staff  and  the 
ceoperation  of  the  community, 

Dr,  Bfddy  Is  Principalj  Perry  Community  High  Sehosi,  Perry^  Iowa, 


A  Continuum  of  Objectives:  The  Way  to  More  Systennatic 
Instruction 

Michael  J.  Dyrenfurth 

Prior  to  the  disclosure  of  this  presentation's  ba^^ic  premise,  it  will  be  necessary  to 
outlina  the  following  precepts i 

ip  AU  programs  subsumed  by  the  term  industrial  education  have  an  identifiable  slate 
of  major  goals, 

2*  An  educational  syatem  (you  may  substitute  program  or  course  if  you  winh)  neces- 
sarily conaiats  of  a  set  of  sequential  teacher  activities  that  coincide  to  some 
degree  wltti  a  set  of  student  ©Kperiences. 
3*  Since  our  focus  is  on  the  formal  and  intended  aspect  of  education  and  since  educa- 
tion should  be  additive  at  the  very  leastand  preferably  synergistic,  it  necessarily 
followi  that  the  best  possible  outcome  of  a  program  or  course  is  at  least  equal  to 
tiie!sum  of  the  individual  student  experiences  in  that  program  or  course* 
4*  A  eorollary  of  #3  Is  that,  serendipity  not  withstanding,  it  would  be  useless  to 

expect  students  to  achieve  objectives  not  built  into  a  program  or  course, 
Thli  brings  us  to  the  basic  premise  of  this  presentation.  The  sum  of  the  activities, 
and  tiie  objectivei  attained  thereby,  that  students  encounter  in  their  industrial  arts  classes 
^Ically  do  not  add  up  to  the  goals  ascribed  to  the  program.  In  simpler  words,  it  is  the 
auflior*s  contention  thatmany  teachers  of  industrial  arts  are  failing  to  achieve  the  program 
goals  fliat  they  claim  to  address. 
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POSSIBLE  CAUSES 


One  pc^sslbk*  ruaHtMi  Hiru/Uiiin  LMuirnjti'ri/t\l  hy  flk'  prt-nuHf  in  fnund  in  con- 

temponiry  induHtridl  art.  pfj.Uvc^  !  lu-  y  •\r^riiu^v' -  pt^r^on.il  ohM.^rviMnns,  ?\-f^iiltin>; 
from  a  wide  variety  of  Hnktent-tu'tiLliini;  HU}H  rviHion  a-^NiiftiiiU'iHs,  HuiiiiL'Hi  rathrr  force- 
fully  that  industrial  nvtn  inHtructorH  f rw*qLk'n*y y  ^oitvt  act ivii ic-.  ijn  rhc  hMHlH  of  one  or 
more  of  the  foUowin..  categories  of  expedience',  Xou'  fhaf  none  of  the  carcjaorjcs  are 
considered  sufficient  in  and  of  tlicnusclvcH ' 

L  C-onvenience;  A  tcaclier  a^Hi|rn^  an  activttv  tiiat'n  ea^y  for  ilu^  ^iivcn  Hituation  ex- 
iHting  at  tliiit  rlnus 

e.g.:  f^ninr  the  lahtnMti  u'v  -  Sort  r\  pc!  1  Vi  a  choi'c  for  the  tiMchcr!  l\ic  , ,  , 

2,  Necessity':      Something   that,  svhilc  lypically  ihc  icaclier's   responniliil irVi  in 

aHHigned  to  a  ^^uidcnt  who  ncct  prH  ir  ln.cauHc  the  instructor  in  jicr- 
celved  n?^  an  nutluMary  figures 
e.g.;  Sort  these  purcha^ie  ortlcr^  hv  date  of  iHHuancc!  IMck  up  rhc^e  nup- 
plicH  for  inc!    I'*^!  like  voia  to  rcpriir  ihir  (n.kirine  for  rnc,  l^tc,.» 

3.  ''RfoNSTiies";  An  inHtructor  aHslgnn  a  Htudent  Hornc  work  that  directly  benefits 

rininec)ne  elHc,  ivpically  an  adiniuiHti ator  or  other  fat'ulty  nuanberi 
(iHU'e  tlian  the  jituJcnt. 
e.g.:  I'leaHc  drawer  fur  ;.ie  principal!  hct  a[i  this  poHter  on  the 

Hign  pi'vt^^g  the  hand  need^  ^Oi*  liy  tiinighr!   l-'tc. .  ,  , 

Now  svhile  manv  more  categerieH  nf  faulty  reanonH  for  selecting  ntudent  experiences 
will  cerrainiy  ciine  to  iuind,  tjie  foiUjsving  point  lias  hujH.'fidly  been  tnatle: 

The  path  of  leQsr  resisfance  is  a  eofnmon  way  sf  deciding  whgf  eefivlMes  indusfriol  orfs  $fudenji 
experience, 

Undoubi  ay  by  now  the  defer>He  mecluniiriniH  of  th  uler  a  re  rna  r;^halllng*  o  be 
surej  It  iH  poHHible  that  desirable  learning  cNperiences  .1  rL'Hidt  from  tlie  throe  liHted 
cause's.  But,  tlie  lant  time  vou  uHeLl  one  of  thene  ut'tiviiy  Hi'lection  devlees,  can  you  be 
intcUectually  and  profeHHionally  honcHt  and  state  catt-gorically  that  Htudent  ncliievement 
of  course  proi^ram  objectiven  waj^  the  I'KIMMiN"  reason  for  asnigning  ilie  activity  in 
question? 

Another  contributory  cause  for  the  pretiiise,  and  perhaps  one  tliat  is  more  pain  table 
than  the  prevUius  notion,  may  be  found  in  the  lack  of  precision  witli  wliich  we  state  our 
objectives,    fo  make  this  poinij  1  will  pn  raplirase  an  nbHervation  by  i'opiiani  (1)  as  follows: 

indusfrigi  arts  mitruefsrs  may  Oicfibe  "pfeffesiianal  and  eminenrly  wsrtiiwhilg  gbjeetlvei"  ts 
fheir  ceune  (luch  ei"  To  introduce  □  irydenf  \q  the  three  major  Qiusteri  ©F  industrial  teshnology. 
Of  perhaps  f©  initill  oppriciation  sf  eraftimanship)   Yet  beneath  sueh  faeades  ef  profundi tyj 
msny  teachors  ore  slnifng  at  extremely^  trivial  kinds  of  pup"!  behgvinr  changos. 

A  paper  describing  the  IXvaluation  ffjr  Individualized  Instruction  I'roject  (2)  also 
addresses  itself  to  the  problem  caused  by  tliu  lack  of  specificiiv  in  goal  statements. 

The  vsguenesl  of  our  goall  often  prariise  tho  idea  that  "anything  gotl*"  Withogt  a  gufdlng 
beacon  many  clalSfOOfni  become  acflvity^r     :ered  rafhir  thari  goo  I -oriented*  One  educator 
reeently  CempOred  the  al I -too^typ? eal  ciei-ssroom  with  Henry  Ford's  obigrvatton  concerning 
history.  He  deFined  history  as,  "One  damned  thing  after  another,"    Is  this  trge  of  fhe  sgecesllon 
oF  activities  within  our  claiiroofni?    Does  the  teacher  really  know  the  educational  purpose  ©f 
each  activity?    Perhops  even  more  irriportant  ly,  do  the  chHdren  know  the  purpose? 

Briefly  then,  this  second  possibie  cause  for  the  premise  rnay  be  summarized  as 
follows: 

I  -  T^acher^seleeted  octfvities  do  not  add  up  to  achieve  the  desired  obiectlves  because  the 
|acl<  of  detail  In  the  statement  of  course  goals  allowed  selection  of  trivial  activities. 

2*  The  lock  of  specificity  In  our  statement  of  objectives,  when  combined  with  the  activity^ 
centered  pefipectl ve  so  crucial  to  industrial  edgeatlon,  simply  causes  selection  of  activity 
for  ocfivity's  sake^  This  »s  best  exemplified  by  the  "Keep  them  busy"  attitude! 
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THE  CONTINUUM  OF  OBJECTIVES:  A  CONSTRUCTIVE  APPROACH 

The  slwation  degcMMhtHi  in  the  previous  section  and  the  promise  it  originated  may  be 
addrtssed  in  geveral  ^vayn,  only  one  of  which  will  be  detailed  here*  It  is  the  author'^ 
poeition  that  a  continumn  of  obJeciivuH  will  tL*nd  to  prevent  poor  curricular  deciaionSi  at 
itait  those  due  to  expedience  and  ambiguity. 

WHAT  IS  THE  CONTINUUM  OF  OBJECTIVES? 

Sltnpiy  stated,  a  continuuni  of  objectives  is  nierely  the  product  of  an  instructors 
interrelation  of  course  goals.  Furdiennorej  it  is  a  graphic  representation  of  the  link 
between  program  goals  and  specific  behavioral  objectives.  ^  . 

In  ita  simplest  form,  a  concinuum  of  objectives  involves  the  listuig  of  program  goals 
at  tiia  left  of  a  page  with  a  dec  is  Ion tree  type  of  network  branching  out  from  each  goal 
in  a  pattern  of  ever- increasing  spfcificity.  Only  broad  program  goals  are  listed  at  the 
left*  These  goals  are  viewed  by  curriculum  designers  and/or  instructors  in  a  particular 
light  ipecific  to  the  local  situation  and  perspective.  This  has  the  effect  of  allowing  pro- 
gram goals  to  be  locally  interpreted  by  instructional  planners  with  their  particular  con- 
cepttial  framework  or  mind  set.  The  result  is  a  set  of  general  objectives  for  the  local 
programs^ 

Once  the  general  objectives  are  stated^  each  is  further  delineated  by;;  identifying  a 
number  of  Intermediate  objectives,  until  the  desired  specificity  is  attained,  Contemporary 
systems  theory  suggests  that  the  required  precision  demands  tlic  identification  of  the 
ahdre  sat,  or  a  sipilf leant  and  representative  sample  thereof,  of  behavioral  objectives 
attributable  to  each  program  goal. 

This  syitematic  approach  requires  the  eventual^  but  certainly  pre- instruction,  speci= 
ficatlDn  of  one  or  more  alternate  learning  activities  by  which  it  is  anticipated  the  student 
wUl  attain  each  behavioral  objective* 

EFFECT  ON  THE  OUALITY  OF  INDUSTRIAL  ARTS  INSTRUCTION 

The  following  listed  benefits  are  claimed  to  result  directly  from  the  development  and 
use  of  a  continuum  as  described.  While  some  attributes  will  undoubiedly  be  obvious  from 
die  initial  definition  of  the  contlnuump  others  may  require  quick  reference  to  the  next 
section  (describing  the  continuum  building  process)  before  becoming  crystailzed. 

i/  To  insure  comprehensiveness:  By  forming  definitions  of  each  larger  goal/objec- 
tive, the  use  of  the  continuum  guards  against  tlie  omission  of  any  significant  por= 
tion  of  a  goal* 

2^  To  facilitate  logical  structuring  of  objectives  and  activities;  The  extrapolation 
process  direcdy  assigns  one  or  more  specific  objectives  to  a  single  larger,  more 
comprehensive  objective* 

3.  To  eliminate  initial  planning  errors:  As  the  continuum  evolves,  initial  classifica- 
tion errors  become  obvious  due  to  repetition  and/or  absurdnoss  of  the  behavioral 
objectives* 

4,  To  facilitate  communication  of  intenti  The  graphic  form  of  detailing  allows  stu= 
dents,  faculty,  and  administrators  to  see  all  IndividuaJ  activities  and  their  con- 
tribution toward  achievement  of  over- all  program  objectives, 

5*  To  facilitate  the  individualization  of  instruction:  By  detailing  individual  behavioral 
objectives  free  from  methodological  considerations,  and  inadvanceof  instruction, 
the  teacher  is  allowed  to  concentrate  on  the  selection  of  approprlato  delivery  sys- 
tems and  activities  most  suited  to  each  student, 

6.  To  faciiitate  evaluation:  Evaluations  keyed  to  one  or  more  specific  behavioral 
objectives  are  easily  assigned,  and  those  objectives  not  addressed  are  self- 
evident,    Subsequent  evaluations  are  then  targeted  on  the  remaining  objectives* 

7*  To  facilitate  motivation:  By  demonstrating  the  significancep  in  the  light  of  over* 
all  program  goals,  of  each  behavioral  objective  and  activity,  the  necessary  per- 
ceived purpose  is  created  more  easily, 

HOW  DOES  ONE  DEVELOP  A  CONTINUUM  OF  OBJECTIVES? 

.  The  continuum  is  a  graphic  illustration  of  the  links  and,  more  Importantly,  the  logic 
extending  from  loosely  stated  program  goals  and  the  necessary  specific  behavioral 
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obJectivfH  and  their  attendant  learning  aL'tivirifH.  In  all  ca^Of^  svhen  building  u  continuum, 
tht'  procodurc  Ih  um 

1,  identify  ;ii%'i,*pitnl  and  cninprt'lienHivL'  HtatunK^nts  of  pnjgram  goalri.  rhc??c  Htnte- 
intmt>4  HluHilvi  In-  phra  .tHi  id      an  niurually  cxl-IuhIvi'  an  pOj^HibUs 

2,  Subsequently,  ihc  iduntifit'd  pro^rain  ganlH  iruiHt  be  iiitt:»r["sreK»d  in  the  context  of 
the  specific  local  situation,  ThiH  interpretation  procedure  translates  program 
^oals  into  a  set  of  general  progTana  objectives,  Bo  careful  to  note  that  the  trans- 
iation  process  does  not  pernilt  cither  the  omission  or  addition  of  major  goals^  but 
rather  allows  a  local  oniphasis  to  be  applied, 

3*  Once  genernl  progrnni  obJeetis^eH  are  tHitlinedj  they  itnist  each  be  defined  by  a 
series  of  ever  more  specific  intermediate  objectives  until  an  Inclusive  set  of  be" 
havloral  statements  is  reached  for  each  prngrnni  objL'crlve.  This  chain  of  ever 
more  specific  fwhen  progressing  from  left  to  right)  statements  mny  be  arrived  at 
by  applying  one  or  more  of  the  follnwing  questions  to  left-positioned  objectives: 
A.  What  categories  are  subsumed  by  the  item  at  the  immediate  left? 
R,  Mow  can  the  Item  at  the  inmiedlate  loft  .he  detailed'' 
C,  How  can  the  left  liand  statement  be  defined? 
I"*,  [low  else  can  the  left  hrmd  (Objective  be  svordeQl':^ 

What  is  meant  by  the  left  hand  objective' 
Another  Im|x>rtant  feature  that  contributes  to  the  flexibility  of  ihls  technique  is 
chat  the  flov\'s  emanating  from  each  of  the  program  objectives  need  not  have  the 
same  number  of  intermediate  objectives,  as  long  as  they  each  end  in  behavioral 
statemenfs. 

4.  tince  the  behavioral  statenients  have  been  delineated  for  each  program  objective-s 
flow,  the  instrtictor  begins  to  apply  lils  skills  In  the  methodology  arena  by; 
A,  I'^lnnnlng  appropriate  evaluative  methods  for  each  behavioral  statement, 
n.  Setting  criteria  ^^r  each  behavioral  statement* 

i\  Ourlinmg  alternative  learning  activities  by  svbicli  students  can  achieve  the  re- 

qui  red  level  of  performance, 
i).  (ir^ani/ing  the  learning  activities  into  a  set  of  instructii.jnal  units* 

HOW  DOES  ONI  USE  THE  CONTINUUM  OF  OBJECTIVES? 

1.  To  plan  curricula  systematically, 

2.  \o  test  the  logic  betwx'en  goals  and  activities, 

3.  To  communicate  the  content  and  intent  of  instruction  to  students,  faculty  and 
adminlstratian, 

4.  To  allow  students  to  follow  rhelr  progress  in  the  light  of  a  com. prehon si ve  per- 
spective, 

^,    l"o  conrdinate  division  of  prograni  activity  into  appropriate  coLirsos, 
FOOTNOTt'S 

1,  ['ophami  W,  James,  ' Troblng  the  validir\Hjf  argiuiients  against  behavioral  goals/ 
['resented  at  the  American  !-ducati«Hial  Research  Association's  annual  meeting,  Chicago: 
Illinois^  l^Hi8,  (}<eprinted  as  Chapter  in  Kibbler  et  al.) 

2,  Institute  for  Educational  Research,  '*Behavioral  objectives  and  test  itein  bank," 
A  paper  describing  die  I-valuation  for  Individualii^ed  Instruction  I^roject,  (1400  West 
Maple  Avenue,  {lo^^Tiefs  C.rovej  illlnois  60^1^). 

Dr.  Dyfenfurfh  li  an  Aiioeiete  Frofeisor  ef  Indyitria!  Iduestianj  Mgnfclair  Sfgte  Csllgge,  Upper  Msnf- 
cldr,  N.J. 


180 


The  Iowa  Plan  for  Curriculum  improvement  in  Industrial  Arts 

Ronald  Bro  and  Roger  Poelske 


In  spring  1973,  the  EKecutive  Donrd  of  thelowu  {ndustrial  Mduc  ition  Association  held 
a  series  of  meetings  with  Iowa  State  Commltteo  on  Indu.^trial  Artn  "  cnLht  r  liducation  for 
the  purpoie  of  charting  a  Joint  effort  to  improve  indUitrial  arts  programs  in  the  state* 
As  a  result  of  these  meetings,  a  project  proposal  was  drafted  and  submitted  to  the  Career 
Education  Division  of  the  State  Department  of  l^ublic  Instruction,  fissentially,  the  pro- 
posal called  for  development  of  a  new  state  curriculum  guide  and  an  assessment  of  further 
ntedi  regarding  implementation  of  the  guide*  The  project  was  funded  and  got  underway 
in  faH  1973,  and  was  completed  in  summer  1975,  The  needs  identified  in  the  course  of 
thm  project  resulted  In  additional  support  of  funding  from  the  State  ITiepartment  to  assist 
in  implementing  the  major  concepts  embodied  in  the  guide,  A  general  description  of  how 
tile  guide  was  developed,  its  content  and  strategies  for  implementation  are  presented  here, 

THE  DEVELOPMENT  OF  THE  GUIDE 

There  were  two  principle  committees  involved  in  the  development  of  the  guide  the 
Project  Coh.^uUtee  and  the  investigaiive  Team, 

The  Project  Committee  had  the  major  responsibility  for  coordinating  effortSj  com= 
pUing  inforTnation,  editing  materials  and  determining  the  final  format.  Its  membership 
represented  industrial  arts  teachers  on  the  elementary,  Junior  high  and  senior  high  school 
IsvelSf  as  well  as  industrial  arts  supervisors,  teacher  educators  and  consultants*  The 
co-directors  of  the  Project  Committee  were  Barry  DuVall  from  Iowa  State  University 
and  Ronald  Bro  from  the  University  of  Northern  Iowa* 

The  Investigative  Team  consisted  of  16  industrial  arts  teachers  from  the  public 
schools  who  were  presently  teaching  the  types  of  offerings  to  bo  included  in  the  guide* 
Thm  teani  was  selected  by  the  Project  Committee  after  the  basic  rationale,  content  or= 
ganizers  and  general  format  had  been  determined.  The  Investigative  Team  was  responsi- 
ble for  supplying  suggested  performance  objectives,  learning  activities,  and  resource 
lists  for  the  specified  offerings* 

All  casks  to  be  performed  in  developing  the  guide  were  identified  and  scheduled  in 
PERT  form.  The  PERT  chart  was  a  valuable  instrument  for  directing  the  efforts  of  the 
CEik  force*  Major  tasks  included  review  of  literature  on  innovative  curricula,  recently 
developed  guides  from  other  states^  and  professional  association  publications.  Some  of 
the  items  which  were  especially  helpful  are  cited  in  the  reference  section  of  this  paper. 
Other  functions  included  consultation  with  resource  perBonnel  associated  with  innovative 
approaches  to  teaching  industrial  arts. 

The  draft  copy  was  mailed  to  over  50  industrial  arts  teachers,  teacher  educators 
and  industrial  personnel  in  Iowa  and  surrounding  states  for  evaluation.  The  feedback  from 
■  tiiese  sources  served  as  a  basis  for  revision  and  development  uf  the  final  draft.  At  this 
point  a  technical  illustrator  was  employed  to  design  the  layout,  make  illustrations  and 
develop  the  cam  era- ready  copy,  . 

OVERVIEW  OF  THE  GUIDE 

The  guide  is  a  framework  for  local  curriculum  improvement  and  thus  avoids  pre- 
icribing  specific  content  and  methodology.  It  gives  the  practicing  industrial  arts  teacher 
tiie  freedom  and  flexibility  lo  ihnovatc  and  develop  unique  approaches  for  a  particular 
locale. 

The  definition  of  industrial  arts  in  the  guide  is  consistent  with  federal  vocational 
lagislation  regarding  the  eiigibility  of  industrial  arts  for  funding  as  an  exploratory  pro- 
gram, 

tndusfrisj  srtl  U  fhaf  field  whieh  prsvidei  spparfunlHei  for  sll  ifudgnfi  from  eltmenfqry  thr^gh 
higher  edyesHon  fs  davelsp  an  undt fifandlng  dbouf  f\w  feshnlgdl,  consumer,  oceupaHondl, 
reerestlonal,  qrgdnliqh'qnal,  mdhsgafldt,  Sdqldl,  hlitdrfeq!  and  eulfurdl  dipeei'S  sf  Industry  snd 
teehnologyt  Fufthermara,  If  is  q  field  wharein  sfgdenfs  sequira  indusfrlQl-feehnlcgl  knowledge 
snd  canpeienqfes  thr^gh  qredHve  dnd  problam-BQlvIng  ledrnlng  e^cpeflences  InvQlving  ^sh 
□Qtlvftles  ds  aKpaFlmantlng,  pldnning,  dasignlng^  e^sfru^Hng,  evdludHng  dnd  uling  fpoU, 
ms^inai,  mdfdrldjs  dnd  procesiaii  (4,  p*  1) 
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A  fundamental  premise  of  the  guide  is  time  inUustrinl  arts  Hhould  drnw  its  conienc 
from  Industrial  technDlogy.  The  basis  for  this  premise  la  chat  induscry  and  technology 
are  generic  term.^  and  nru  interdisciplinary.  1d  stinjcture  tin  educational  program  for 
Industrial  arts,  It  in  neccHHary  to  identify  the  segmencH;  of  industry  and  technology  which 
are  oparationally  approprinte  lor  this  Huhjcct  macter  field,  Thu  operational  definition  of 
induitrial  technology  is: 

...fhe  lysfrernsfi^ed  i^nowledge  derived  frem  fhe  nafure,  the  prmclplgl  and  prdcHees,  the 
produeti,  the  lervleei  and  energiei  employed  by  Industry,  (6) 

Anodier  baglc  premise  of  the  guide  is  that  while  industry  consists  of  many  sub- 
ayitemi.  the  major  (dominant)  systems  of  InduHtry  are  communications,  production  and 
ener^. 

Two  general  goale  were  recognized  as  being  appropriate  for  the  entire  K-12  Indus'- 
trial  arts  program.  These  ^als  are  inter- related  and  provide  unique  oppo rami  ties  for 
students  to  learn  about  industry^  its  occupations  and  associated  technologies. 

Sub-goals  were  also  identified  for  the  operacional  levels  of  elementary.  Junior  high 
and  senior  high*  These  goals  describe  the  functions  of  industrinl  arcs  at  che  various 
grade  level  They  are  classified  under  categories  of  cnreer  and  industrial -technological 
EKampies  of  expected  outcomes  are  presented  for  each  of  the  operational  level  goals. 
For  example^  an  industriaUtechnologlcal  goal  on  the  junior  high  sch(X3l  level  is  to  de- 
velop knowledge  of  the  basic  elements  of  an  Industrial  enteiprise. 

An  example  of  an  expected  outcome  for  this  goal  is: 

As  a  result  sf  learning  ejtperiencei  en  the  junisr  high  ichosl  leveh  the  itudgnt  wi  ll  be  able  to 
develop  o  line  and  stoff  Ofgani^ational  stfusture  that  might  be  uied  to  itaff  a  student-rgn  indui- 
trial enterprUe. 

The  K-12  curriculum  Is  based  upt^n  the  pyramid  concept,  beginning  with  very  broad 
experiences  on  the  elementary  level.  At  the  junior  and  senior  high  school  levels,  the 
planned  program  narrows  in  scope  consistent  svith  tiie  gencrnl  maturation  levels  of  stu- 
dents,; The  program  is  designed  to  develop  career  and  industriaUtechnological  aware- 
nesSi  insighcSp  self- concepts,  exploration  and  some  degree  of  specialization, 

At  the  elementary^  level  the  learning  experiences  in  communicationi  production  and 
energy  systems  are  primarily  correlated  with  other  subject  areas.  At  the  junior  high 
level  courses  are  designed  to  enable  the  student  to  explore  specific  clusters  within  the 
basic  systems.  There  are  four  cluster  exploration  courses  recommended  in  the  guide. 
They  are  graphic  communications,  manufaccurlngj  construction  and  energy  and  power.  At 
the  senior  high  levels  courses  pertaining  to  particular  industrial  technologies  are  recom- 
mended. The  content  to  be  emphasized  In  these  courses  includes  contemporary  industrial 
materials,  prucesses*  organization  and  careers.  The  recommended  scope  and  sequence 
of  this  prograni  is  described  in  some  detail  in  the  guide. 

A  major  portion  of  the  guide  is  devoted  to  selected  student  competencies  and  sample 
learning  activities  for  each  of  the  program  offerings,  The  competencies  describe  the 
knowledge,  skills  and  attitudes  wiiich  students  should  be  able  to  exhibit  upon  completion 
of  the  course  or  offering.  The  suggested  learning  activities  provide  the  student  with 
opportunities  to  practice  the  kind  of  behavior  implied  by  the  associated  competency.  The 
intent  was  to  provide  teachers  with  an  idea  bank,  rather  than  an  exhaustive  list  of  learn- 
ing activities.  The  competencies  and  learning  actlvlcies  are  classified  under  cognitive^ 
piycho-motor  and  affective  domains. 

The  guide  also  contains  a  description  of  selected  metliods  and  approaches.  Those 
recommended  for  certain  programs  in  the  guide  include  role  playing,  the  group  project, 
conceptual  learning,  the  enterprise  method,  the  seminar,  individuaUzed  iTistruction  and 
community  resources,  A  fairly  extensive  list  of  instructional  resources  is  also  provided. 

To  aisiat  teachers  in  developing  curriculum,  a  model  procedure  was  presented. 
Four  phaaes  of  curriculum  development  are  discussed  in  some  detail,  Phase  1  involves 
eitablishing  a  rationale  for  industrial  arts  in  the  total  school  system.  Phase  II  conceme 
establishing  a  basis  for  the  program  on  a  particular  operational  level.  In  Phase  111  the 
process  for  developing  a  scope  and  sequence  of  courses  is  described.  The  actual  prepara- 
tion of  teaching  plans  and  strategies  is  described  in  Phase  IV,  Reference  was  made  to 
particular  sections  of  the  guide  which  may  be  of  assistance  in  the  various  phases  of  cur- 
riculum development. 
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This  completes  the  overview  of  The  Iowa  Guide  fur  Curriculum  Improvement  In  In* 
duitrial  Atib,  K^lj.  The  strategies  for  implementing  the  guide  are  described  in  the 
reminder  of  this  article, 

THE  DEVELOPMENT  OF  THE  STRATEGY 

Tha  project  proposal  called  for  an  assessnient  of  furcher  needs  regarding  che  Imple- 
msntation  of  curriculum  improvementi  as  well  as  rhe  development  of  a  new  Btace  curricu- 
lum guide.  As  a  reiult  of  the  assessmentj  the  Project  Committee  determined  that  if  the 
praetltloneri  were  to  be  iucceisful  in  implementing  the  concept.s  and  methodology  pro= 
sthted  In  the  guide*  inservice  (staff  development)  should  accommodate  the  dissemination 
of  the  guide  and  the  development  of  additional  curriculum  material  would  be  necessary. 

A  series  of  maeclngs  were  held  in  the  summer  of  1975  with  representatives  of  the 
Projact  Committee,  the  Iowa  State  Committee  for  Industrial  Arts  Teacher  Bducationj  the 
Iowa  Industrial  Education  Association  and  the  Department  of  Public  Instruction  for  pur- 
poses of  jointly  charting  a  master  plan  that  would  meet  the  needs  assessed  by  the  project 
Committee  to  insui'e  that  he  guide  and  its  concepts  would  be  implemented  into  local  edu- 
eational  programs. 

As  a  result  of  tliese  meetings,  a  cadre  was  appointed  and  funded  to  develop  and  im- 
plem^t  a  staff  development  (inservice)  system  that  promoted  the  concepts  of  the  Indus= 
ttial  Arts  Guide  and  provided  assistance  to  the  staff  of  local  educational  agencies  in  in- 
corporating these  concepts  in  the  planned  educational  experiences  for  students.  The 
cadra'i  mamberihip  consists  of  eight  industrial  arts  educators  representing  junior  and 
santor  high  school  instructorsj  program  aupervisors,  teacher  educators,  and  area  and 
state  curriculum  consultants.  The  co- directors  of  the  cadre  are  Ronald  Bro  from  the 
University  of  Northern  Iowa  and  Roger  Foelske  from  the  Iowa  State  Department  of  Public 
Instruction. 

Since  the  guide  provided  a  framework  and  direction  for  local  curriculum  development! 
It  was  recognized  that  change  would  be  an  evolutionary  process  involving  acceptance  and 
extensive  efforts  on  the  part  of  industrial  arts  teachers  and  their  administrators. 

It  was  conceded  that  change  would  not  occur  in  a  revolutionary  manner.  The  accept- 
ance and  implementation  of  the  concepts  by  local  instructors  and  administrators  would 
likaly  occur  only  after  they  had  progressed  through  various  developmental  stages.  To 
assist  the  cadre  in  constructing  a  staff  development  system,  a  model  for  implementing 
Changes  was  designed  after  researching  various  strategies  for  adopting  innovations, 
Rogers*  model  of  five  mental  phases  that  an  individual  experiences  in  adopting  an  inno- 
vation was  found  to  be  of  great  assistance. 


Refers'  Fiv#-Sfep  Proceii  in  Adopfing  InnsvaHofi  (7) 

1.  Awarenesl^user  leorni  sf  exiitenst  ef  fha  inne^atfsn. 

2.  IntertSt^uSer  develops  an  infefeit  in  fhe  innoyaHon. 

3.  Evsluaftofi — us€r  mskei  mtnf'pi  gppiiqsHon  of  t'he  InnovsHon 

snd  decidei  fo  fry  if'. 

4.  TriQl-^uiir  trifi  the  inneygtion  en  a  ima!!  leale. 

5.  Adepfien^uier  fries  fhe  innqvofion  ©n  a  fiji!  icale. 


The  model  which  the  cadre  developed  differed  from  the  liogers  model  only  in  that 
tha  five  stages  ware  reduced  to  four  by  including  evaluation  an  part  of  each  phase. 

OVIRVIEW  OF  THE  STAFF  DEVELOPMENT  SYSTEM 

/  Phasa  I  ^  Awartness 

The  awareness  phase  of  the  staff  development  system  was  to  provide  practitioners 
with  an  opportunity  to  learn  of  the  development  of  the  guide,  its  concepts,  and  of  the  new 
:  diractlons  being  pursued. 

This  phase  was  succe^sfuMy  accomplished  during  the  1974-1975  school  yeari  prior 
m  the  completion  of  the  guidej  through  presentations  by  Project  Committee  members  at 
four  state^wide  industrial  arts  meetings.  In  these  presentations,  participants  were  given 
m  overview  of  the  present  status  of  the  guide  and  an  introduction  to  the  major  concepts 
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and  direccions  being  pursued*  They  svcrc  given  opportLiniiy  for  inpuf  rh rough  UifiCLLssion 
pertodB  following  each  preHentation, 


Phqi@  II  —Orientation  and  Diiiemjnation 

The  orientation  unU  diHst'fninatioii  ph.iHo  of  t\w  Ht.iff  d<.  vtT!pnu  i  '  -^y^aeni  \va?i  to  pro- 
vide participants  with  an  understanding  ()f  conecptH,  methodology  p;  senred  in  the  guide, 
and  its  implication  for  local  InciUi^trial  artH  eurrieula.  The  purpoHe  of  thin  phase  was 
also  to  generate  interest  in  curriculum  change  on  the  behalf  of  local  priictitioners. 

To  accomplish  thin^  the  cadre  designed  nnd  developed  a  multi-iriedia  workshop  that 
is  currently  being  presented  by  Area  i:ducation  Agency  (AhlA)  temnn  to  industrial  arts 
teachers  and  administrators  in  varitius  geographieiil  area^  of  the  Btate.  1  he  workshops 
focui  on  the  following  major  facturnj  Tho  need  for  change;  an  analysis  of  the  concepts 
presented  in  the  guide;  a  tape/ slide  presentatiijn  of  poHHible  learning  activities;  the  dis- 
eamination  of  the  guide;  the  use  of  the  guide  in  local  curriculum  pianning;  and  an  over- 
view of  future  activities  being  planned  to  aHsist  in  its  imnlcmentaiion, 

PhQS@  III  ^  Development  and  Preparation 

The  cadre  is  presently  developing  IMuiHe  111,  The  nucleus  of  this  phase  is  a  series  of 
institutes  conducted  by  the  Industrial  teacher  education  institutions.  These  institutes  will 
be  held  in  the  cluster  ureas  of  graphic  communications,  energy  ami  power  and  production. 
Their  purpose  will  be  development  of  instructional  competeneiea,  preparation  of  teaching 
materials,  and  designing  of  snident  leaiming  activities  needed  to  facilitate  implementation 
of  the  recommended  program  offerings  and  methodology. 

The  institutes  will  be  for  practicing  industrial  arts  teachers  and  will  consist  of  two 
summer  sessions  and  an  academic  school  year,  'I1ie  first  sunmier  svill  be  devoted  to 
competency  development  and  preparation  of  inHtructional  materials.  During  the  follow- 
ing academic  year,  the  instructional  materials  will  be  field  tested  by  the  participants  in 
their  local  schools,  M'he  final  Hummer  session  svill  involve  evaluation,  refinement  and 
publication  of  selected  instructionnl  mate  rials. 

Also  during  this  phase,  the  Area  lalucatlon  Agencies  will  fncflitate  inservices  for 
Industrial  arcs  teachers  in  their  areas,  !  o assise  the  AKA,  a  series  of  one-day  inservice 
workshops  are  planned  and  presented  by  institute  parttcipnnts,  and  their  coordinators 
will  be  available, 

PhQie  IV  — Trial  and  Adoption 

It  is  anticipated  that  local  industrial  arts  teachers  will  try  the  concepts  on  a  small 
scale  —  perhaps  within  the  confines  of  an  existing  course*  Later,  if  their  previous  experi- 
ences were  sarisfyingi  they  svould  implemenc  on  a  broader  scale  —  perhaps  by  complete 
course  revision  and  sequences  until  complete  adoption  has  taken  place* 

To  facilitate  this  phase,  model  programs  ni  nuccessful  programs  will  be  identified. 
The  previously  developed  instructioniil  materials  and  learning  activities  will  alsoLbe 
available  by  this  time  for  state- wide  distribution,  (Consultative  assistance  will  be  provided 
to  assist  and  rLanforce  the  instructors  as  they  begin  to  iniplenient  the! r  curriculum 
changes* 

OVERVIfW  OF  STAFF  DEVELOPMENT  DELIVf RY  SYSTEM 

Since  participation  of  nearly  all  of  Iowa's  industrial  arts  instructors  was  considered 
vital  CO  the  implementation  task,  it  was  necessary  to  design  a  delivery  system  that  would 
allow  flexIbUJcy  to  meet  local  needs;  be  geographically  convenient  to  local  educational 
agencies;  and  involve  the  practitioners  in  the  implementation  process.  The  delivery 
system  that  syas  designed  incorporated  a  muitlpUer  effect  conducted  through  15  AEA*s. 
One  of  the  purposes  of  these  agencies  is  to  provide  educational  services  to  local  schools 
for  their  observations. 

This  system  provides  for  chree  levels  of  activities,  svith  each  level  being  responsible 
for  the  needs  of  the  succeeding  leveL  The  first  level  is  the  state  cadre  which  is  re- 
sponsible for  determining  state-wide  needs,  development  of  needed  resources,  and  pro- 
viding the  AL  level  with  inservice  training  and  resources*  The  ABA  level  is  composed 
of  15  ceams  (one  for  each  ALA)  consisting  of  two  industrial  arts  instructors  (presentors) 
and  one  ALA  consultant  (facilitator),  The  ALA  level  is  responsible  for  assessing  the 
needs  of  its  area  and  supplying  this  information  to  the  cadre  level,  participaring  in  the 


cadri  training  sessions,  andplanningandcondubtinginservicc activities  for  local  reachers 
within  the  area.  The  third  level  of  the  systern  consiste  of  local  education  agencies  (LEA'g 
including  Industrial  arts  teachers  and  supportive  personnel).  ITiis  is  the  target  group 
toward  which  the  total  Implementation  process  is  being  directed* 

This  completes  die  overview  of  Iowa's  plan  for  curriculum  improvement  in  industrial 
artSi  K^12*  Further  information  about  any  phase  of  the  plan  or  more  details  about  any  of 

concepts  may  be  obtained  by  writing  to  Ronald  Bro  or  Roger  Foelske, 
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DevelopmeMand  ImpTimentation  of  a  Coor^  i 
[  Program  of  industrial  Arts  and  Trade  and  Industrial 
Education 

Liwrsnoe  Foth 

N  Articulation  In  Industrial  education  is  an  often-mentioned,  seldom- realized  process 
-  which  only  in  recent  years  has  received  a  performance  challenge.  Personnel  within  the 
,  respective  areas  with  which  this  topic  deals  have  long  been  at  odds  relative  to  the  func- 
i-' dons  to  be  served  in  either  area.  A  plethora  of  enigmatic  charges  and  counter  charges 
ll  h^m  been  bandied  by  parties  involved  in  an  effort  to  dispute  the  eKistence  of  a  logical 
|i<  relationship  between  industrial  arts  and  trade  and  industrial  education.  Turfsmanship 
fz^  ot  this  kind  has  precluded  an  earlier  understanding  and  acceptance  of  any  workable 
p  arrangement  for  articulation, 
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A  HISTORICAL  PERSPECTIVE 

Until  1^)6^,  thosu  instructional  compor  w./ro  manuiicd  by  separate  nxiiw  a^nc\^^, 
namely  the  State  Ikpannu'nt  of  Vucatlim.i  lication  and  the  Sxaie  nepartmenc  of  Public 
Instruction.  Legislative  mandate  nt  that  tiinc  formally  merged  these  into  a  i^ingle  State 
Department  of  Hducation.  However,  the  probk-m  siUl  received  no  intense  scrutiny  until 
1971.  The  Industrial  Arts  Consultant,  housed  in  the  i)ivision  of  Instructionj  and  the 
Trade  and  InduHtrial  Hducation  Supervisor  operated  largely  in  contradiction  of  one 
anotherj  not  necessarily  by  intent,  bur  dimply  bcvau^^e  of  the  nature  of  the  funding  strijc- 
ture  in  the  state  relative  to  vocationai  education.  Afier  a  great  deal  of  dlscussicn  among 
classroom  teachers,  teacher  educators  and  ajjl^mcy  personnel,  a  model  identifying  the 
scope,  sequence  and  relutlnnship  of  iT^dustrtal  edi!C;itiDn  concepts  ^vas  presented  for 
adoption  to  the  State  lloard  of  b;ducation, 

That  niodel,  subsequently  identified  as  fiie  Kansas  Plan  for  Industrial  Hducation, 
suggests  a  continuum  of  learning  experiences  whlcfi  take.H  the  student  through  sequential 
steps  of  awareness,  eKploration,  preparation  and  special ization,  l^hese  steps  are  iden- 
tified in  four  basic  objectives,  stated  as  folio ^vh; 

K  To  examine  fhe  socigfy^Indulfry  infer^aee  ond  idenfify  fhe  compsnent'S  of  indusff  bofh 
detrimental  and  benefieisl,  that  affect  people, 

2.  To  provide  eKplorc^'ory,  prsblem-iolving  exper'encei  which  will  help  f"he  itudent  understand 
how  tools  ore  utilised  as  an  extenlion  of  man's  physiQai  eapobi  li  tiel,  thereby  iiiereoiing  hli 
efficiency  and  earning  produetivityi 

3.  To  provide  oeeupatienal  inform  at  I  en  concerning  the  wide  array  of  opportunities  provided  in 
the  world  of  woH?,  information  eoneerning  both  the  sompoiition  of  the  labor  force  and  the 
idlents  arid  abilities  required  by  fhat  labor  forde. 

4.  To  provide^  subiequent  to  occupational  exploration,  opportunity  for  the  development  of 
realiitio  employment  ikilll  ond  ultimate  realisation  of  employment  goals* 

These  Statements  gre  presumed  to  fulfill  the  best  objectives  of  industrial  arts  and 
trade  and  industrial  education, 

Subsequent  to  this  re^directionj  an  attempt  was  made  to  identify  the  attitudinal  and 
physiral  roadblocks  that  might  preclude  ultimate  reali^/ation  of  prescribed  objectives* 
These  appeared  to  bo  many,  summarized  as  follows: 

K  An  attitude  artiong  many  adminiitrators,  trade  level  instrustori^  counselsri  and  general  pubjle 
that  Industrial  arts  Is  busywerk,  a  plaee  to  enroll  kids  who  can  work  with  their  hands  and  not 
with  their  heads* 

2,  Many  industrial  education  pregrartis  were  stale,  having  existed  unchanged  for  many  years  and 
presuming  to  "Stick"  subsequent  generatioris  with  warmed-over  content  from  the  past  in  heu 
of  eontemporory  industrial  practices* 

3*  While  students  have  generolly  aeceptec  dominant  iscial  values  in  the  past,  today's  ledrrier 
chooses  to  ehallerige  them.  An  ex.omple  would  be  industry's  pursuit  oF  profit  at  the  expense 
of  eeolegicol  imbalance,  environmental  pollution  and  diminishing  natural  resources*  Teachers 
have  difficulty  In  aceomrnodoting  this  kir.d  of  ehallenge. 

4*  Society  in  generai  and  edueatlon  In  pgr, ieular  have  been  wont  to  categorize  students  accord* 
ing  to  imposed  gools  rather  than  provl  jlng  a  diverse  spectrum  of  information  upon  which  stu- 
dents can  base  wel I -inFormed  and  meaningful  personal  choices* 

5*  For  many  yeori  teacher  education  Institutions  were  reticent  to  take  a  leadership  role  in  cur- 
riculum renewal  er  to  aceommedate  contemporary  thought  in  their  programs.  ThereFore,  many 
teachers  were  leaving  those  institutions  nUprepared  for  program  development  at  the  local 
level. 

Consequently,  the  articulation  process  lO"-  on  additional  frelghtas  it  gained  momen- 
tum. The  magnitude  of  the  task  required  that  riersonncl  in  addition  to  state  staff  become 
involved  in  developmental  activities,  f-'urtliermore,  funds  were  needed  to  buy  essential 
functions  pertinent  to  those  activities, 

THf  KANSAS  MODEL  FOR  INDUSTRIAL  fDUCATION 

The  components  of  such  a  continuum  are  not  identified  without  a  great  deal  of  diffi- 
culty.   At  the  time  these  decisions  were  being  made,  some  research  had  been  conducted 
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^^r^atilve  to  alteitiatiyes  to  cDnventlonal  industrial  arts  content.  Such  altema rives  had 
rtschad  vrarlous  stages  of  developmentj  from  mere  conceptualization  to  piloted,  commer- 
eially  ready  documents.  The  lattar,  referred  to  ae  the  lACP  materials,  were  studied  at 
Img&k  and  ultimately  recommended  for  adoption  as  a  base  for  the  continuum,  with  the 
full  realliation  that  content  would  be  taught  in  various  ways  to  accommodate  unique  local 
circumi  tances  ^ 

Witii  that  decision  as  a  point  of  departure,  further  study  was  done  relative  to  subse- 
qutnt  curriculum  alternatives.  It  appeared  that  there  was  a  national  trend  toward  accept- 
anda  of  three  conceptual  areas  of  study:  Power  and  energy,  materials  and  processes  and 
visual  eommunlcationi.    Various  authors  were  suggesting  other  alternatives,  some  only 
-  subtly  different  and  others  dramatically  divergent  in  their  approach. 


DEVELOPMENT  ACTIVITIES 

In  late  1971*  two  curriculum  projects  were  funded  simultaneously,  one  from  ESEA 
funds  and  the  other  from  vocational  funds.  Due  to  the  emergency  state  of  the  art  and 
attend^t  efforts  to  meet  critical  curriculum  needs  of  the  time,  much  dirticulty  was  en- 
countered in  supervision  of  developmental  activities*  In  the  ESEA  project,  identified  as 
"Secondary  Exploration  of  Technology*'  (SET),  personnel  from  three  different  sized  school 
dlitrlcti  undertook  the  task  of  idenrifying  content.  An  additional  focus  was  to  interpret 
Aese  concepts  in  light  of  unique  school  circumstances  such  as  resources,  student  enroll- 
mentp  number  of  teaching  personnel,  and  others. 

The  second  project,  referred  to  as  * 'Conceptual  Base  for  Industrial  Education" 
(CBIE),  involved  45  teachers  from  the  immediate  Wichita  vicinity  in  an  extensive  work- 
shop iituation  aimed  at  curriculum  development,  also  for  the  early  secondary  level, 
WhUe  the  Identified  concepts  were  very  slmilarj  the  philosophical  approaches  to  delivery 
of  Instruction  were  unique  to  the  separate  projects. 

The  common  focus  on  the  aforementioned  concepts  led  to  their  acceptance  as  second 
leval  entities  in  the  state  model  for^  industrial  education  and  provided  two  different  sets 
of  do€w*esf^  for  local  selection.  The  materials  were  used  extensively  in  the  various 
project  achools  and  revised  extensively*  Subsequent  to  the  conclusion  of  ttiese  projects, 
CBIE  and  SET,  funding  was  secured  for  the  third  level  curriculum  study.  Course  mate- 
rials were  developed  in  the  derivative  or  component  areas  of  the  level  two  concepts  with 
emphasis  on  specific  occupational  information.  In  addition  to  these  documents,  special 
guidelinea  were  daveloped  for  * 'Individualizing  Instruction"  and  "Industrial  Studies," 
Parsonnei  from  the  two  projecta  Joined  forces  in  writing  these  materials.  All  materials 
from  the  curriculum  endeavors  are  now  available  for  state- wide  distribution  through  the 
vocational  curriculum  laboratory  at  Kansas  State  College  of  Pittsburg,  along  with  the 
laval  four  guides  developed  through  the  Mid= Am  erica  Curriculum  Consortium  centered 
in  Oklahoma, 


PROFESSIONAL  DEVELOPMENT 

WhUe  Instrucdonal  material  needs  were  being  address^^d  quite  adequately  through 
developmental  projects  and  consortium  involvement,  other  program  needs  became  in- 
creasingly clear.  Colleges  and  universities  in  the  state  we  re  working  diligenUy  to  pro- 
^da  Iniervice  activities  to  bring  both  prospective  and  practicing  teachers  up  to  date 
ragardlng  contemporary  thought  in  industrial  education.  However,  much  difficulty  was 
eneountared  in  arousing  interest  among  teachers  who  were  confused  by  new  titles  and 
eoncannad  about  personal  inadequacies  to  manage  the  new  content,  A  special  appeal  was 
iubmlttad  for  EPDA  funds  to  take  the  program  to  the  teachers, 

A  fullp-tima  coordinator  was  amployed  to  organize  this  special  activityp  die  objic* 
tives  of  which  ware: 

1,  T©  iflmylate  the  tsaeher  f©  Inqglre  obeyf  raeant  ehoni©  snd  growfh  In  Industrial  adueatien, 
2i  Te  fid  tht  tiaehsr  ef  feer  sf  invelvtmint  In  eurfieulym  rinewsl* 

3,  Tomstlvst*  ths  ^aeehir  to  get  bagk  fo  the  sollege  slaisroem  fm  renew  hit  teaching  ikllli. 

IsAiltty  wai  tpproached  to  provide  atypical  kinds  of  equipmant  to  the  project  for  the 
purpoat  of  dannenstritteg,  for  taachari,  ictlvltias  relatad  to  Ae  three  lecond-laval 
ceursii.  The  i^ipmant  was  uneommon,  In  that  few  taachars  in  tiie  fl^d  had  avar  had  an 


195 


187 


Opporcunity  to  operate  it.  These  itemH  wert*  loadC'd  into  n  UirgL*,  Icnseil  fifth- wheel  van 
for  transport  to  13  hunt  sites  to  which  nrt»a  pL-ri^unnel  were  invityd,  SpeciulistB  in  the 
three  identified  courHe  areas,  prinuirily  from  teacher  education  institutionrii  were  brought 
In  to  provide  special  instruction.  i'nrticipantHj  including  personnel  frani  iill  four  levels, 
were  also  given  some  basic  infurmation  relative  to  the^  state  model,  netwccn  250  and  300 
teachers  were  involved  in  the  workshop  nctivitieH. 

A  rash  of  serious  injuries  in  indujstrial  education  Inboratorien  yielded  evidence  of 
yet  another  critical  need  in  the  field.  Funds  \vere  subsequently  obtained  for  a  concen- 
trated effort  to  bring  about  a  more  acute  interest  in  safetyi  The  elnsHroom  teachers  are 
currently  being  trained  in  all  aspeets  of  Inlxiratriry  rir^ani^'.ation  to  provide  direction  for 
the  activity,  These  personnel  will  then  be  required  to  conduct  20  field  workshopj^  in  their 
geographical  areas*  Special  eniphaHlH  N^ill  he  iii\'cn  tt^  provisions  of  the  ( )ecupati()nal 
Safety  and  Mealth  Act  and  its  presumed  impingement  on  laboratory  practices*  Perform* 
ance  objectives  for  the  project  inclutlL'  n  20  percent  gnnvtli  as  indicated  by  pre- test  and 
post- test  comparison,  It  is  also  presumed  that  some  mt  asurenble  arrimdinal  gains  will 
result  from  the  activliv. 

Another  activity  is  also  currently  dealing  with  the  problem  of  building  a  certification 
model  consonant  with  the  state  model,  ntscrepancies  currently  exist  relative  to  profes- 
sional requirements  for  the  various  levels  of  instruction.  An  effort  has  been  made  to 
draft  a  listing  of  cognitive  and  psychomotor  competencies  required  to  teach  the  respective 
levels.  The  Kansas  Industrial  Teacher  IMucation  JJouncil,  comprised  of  department  heads 
from  all  state  and  private  institutions  with  industrial  education  programs,  has  assumed 
much  of  the  resiK)nsibiHty  for  research  and  development  in  this  area.  The  present  stale^ 
mate  in  this  activity  is  an  obvious  indicator  of  the  difficulty  in  reaching  consensus  in  that 
critical  effort.  The  majtjr  points  of  discusHion  have  been: 

1*  Shoyld  'industrial  eKperignse  be  q  r&quifgment  for  in^frueferi  dt  evory  levgl? 

2*  Would  if  bg  spproprlsfg  to  require  teacher  preparofion  cQuriei  fri  leveli  sne  thrsugh  three 

for  trade  level  teQehers? 
3*  Should  all  teaehers  gItimQtel)  be  required  to  have  a  degree? 

4.  Whot  are  the  most  Immediate  esurse  needi  of  the  non-degreed  trade  instruGtor  coming  into 
fhe  clQiirosTi? 

One  would  have  to  agree  that  the  need  for  solutions  to  these  questions  makes  the  cer- 
tification process  the  most  pressing  issue  at  tliis  time,  .Some  type  of  funded  activiEv  will 
ultimately  be  required  to  bring  Interested  personnel  together  in  an  intensive  decision-' 
naaking  session  for  the  putpose  of  identifying  future  direction  in  this  area. 

FUNDING 

The  Higher  F.ducation  Amendments  of  l^ni  very  preciscU'  identified  industrial  arts 
in  vocational  education  legislation  as  instruction  which  might  facilitate  Informed  and 
meaningful  career  selection  on  the  partof  the  student.  The  model  for  industrial  education 
In  Kansas  was,  subsequentlv,  identified  in  t'le  State  Plan  for  Vocational  Education,  All 
levels  c^f  the  plan,  therefore^,  are  eligible  for  vticatitmal  funds. 

The  State  Plan  for  Vocational  P!ducationj  in  addition  to  establishing  management  policy 
for  distribution  of  state  and  federal  money,  provides  for  a  local  tax  assessment  for  voca- 
tional education.  This  has  been  vital  to  the  expansion  and  improvement  of  instruction  in 
Kansas  schools,  b'urthermorei  large  amounts  of  state  and  federal  resources  have  been 
committed  to  curriculuni  work,  professional  development,  and  certification  study.  In 
spite  of  all  that  has  been  accomplished^  much  effort  must  be  expended  to  bring  a^ut  a 
general  state-wide  application  of  contemporary  program  concepts.  Limited  personnel 
resources  have  somewhat  hampered  n  more  rapid  implementation  of  approved  guidelines* 

CONCLUilON 

The  advantages  of  an  articulated  program  of  industrial  education  effort  are  innunier^/ 
able,  Assistance  for  industrial  arts  at  the  local  level  was  formerly  handled  by  one  person^ 
The  Trade  and  Industrial  Pidueation  Section  was  staffed  with  two  positions.  The  merger 
and  subsequetit  acquisition  of  an  additional  position  provided  a  four-member  staff  serving 
multi-level  functions.    This  contributed  to  early  rapid  growth  of  the  industrial  education 
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coneapt  tn  ih©  stota.   present  economic  and  political  constraincs  have  forced  temporary 
eurtaUm^i  of  some  of  the  activities.  However,  the  program  appears  viable  and,  pending 
removal  of  Imposed  personnel  restrictions,  should  continue  to  grow, 
Furttier  Information  can  be  obtained  by  writing: 

Ed  Henry,  Program  Administrator 
State  Department  of  Education 
120  East  Tenth  Street 
Topefcaj  Kansai  66612 

Mr,  Path,  SfQte  Depdrtmenf  of  idueorren^  Tepqka^  Konias. 


Technical  Education  in  Nonpublic  Schools 

Jeffrey  L,  Klelnbeck 


Dr.  Grant  Venn,  in  an  address  to  the  United  States  Office  of  Education,  stated,  "The 
more  complex  a  society  becomes  because  of  applied  technology,  the  more  dangerous  it 
can  be  for  its  members.  The  use  of  advanced  iiiachineryp  automobiles  and  aircraft  place 
our  lives  in  the  hands  of  the  people  who  designed  and  built  the  machines  and  in  the  hands 
of  those  who  maintain,  repair  and  operate  them.  Thus,  the  general  well  being  and  attitudes 
of  our  population  are  becoming  increasingly  dependent  upon  the  teachers  of  technicians 
and  en^eers." 

Current  em^oyment  trends  show  that  Jobs  today  are  in  the  fields  of  engineering  and 
technology.  ..A  recent  study  taken  by  the  College  Placement  Council  showed  that  based  on 
a  central  group  of  159  colleges,  102  percent  more  Jobs  were  offered  in  engineering  or 
technology  "than  in  die  liberal  arte  fields.  The  figures  were  taken  from  college  level  dis- 
ciplines. We  shall  consider  how  this  fact  affects  the  potential  of  technical  training  in  the 
nwipublic  school  systems. 

I  believe  that  programs  in  technical  education  would  benefit  your  students,  your 
school  and  your  community,  I  will  also  discuss  several  pifactical  aspects  of  how  such  a 
program  can  be  worked  efficiently,  practically  and  economically  as  an  integral  comple- 
ment to  your  present  curricula. 

In  order  to  examine  how  we  canbenefitour  students,  we  must  first  define  the  various 
gifoups  of  siudents  with  whom  we  will  be  working.  Statistics  show  diat  29  percent  of  the 
graduating  seniors  in  1976  will  not  seek  any  further  education  beyond  high  school.  Out  of 
^e  remaining  71  percent  who  wUl  continue  their  education,  approximately  5S  percent 
wUl  attend  Junior  college  for  vocational  or  technical  training.  Only  45  percent  of  this 
year's  graduacing  class  plan  to  continue  for  their  bachelors  degrees.  Granted,  some 
students,  ^er  liieir  education  in  a  Junior  college,  wUl  transfer  for  a  bachelors  degree. 
But  the  fact  remains  that  you  will  have  representatives  from  each  of  these  groups  in  your 
schools.  How  can  we  establish  a  curriculum  in  technical  education  to  satisfy  the  demands 
of  each  of  ^eae  individual  groups?  Such  a  curriculum  should  carry  with  it  a  four-fold 
purpose.  That  is:  A  vocational  puipose,  the  general  educational  purpose,  a  motivational 
purpose,  md  a  subject  very  near  and  dear  to  all  of  us  today,  an  economic  purpose. 

First  of  the  vocational  purpose,  I  am  not  saying  that  the  nonpublic  schools 
interested  In  technical  training  should  try  to  establish  a  vocational  training  program. 
Thm  vocational  aspect  of  technical  education  would  apply  best  to  that  29  percent  group 
ffaat  has  no  intention  of  continuingeducatlon  beyond  high  school.  With  a  general  knowledge 
of  ttchiiology*  they  could  proceed  into  the  blue  collar  circles  with  at  least  some  knowledge 
of  m^ufacturing  processes  and  sufficient  practice  in  their  execution  to  develop  skillftil 
md  efficient  production.  Such  a  program  can  be  established  with  the  use  of  instruction 
in  mecha«ical  drawing,  internal  combustion  engines  and  basic  repair  procedures,  welding, 
m^hine  r^l  or  wood  ghop  experiences. 

Secondly,  the  general  education  purpose  of  technical  traming  is  probably  the  most 
practical  of  tiie  rationales  for  a  technical  program.  This  would  benefit  all  of  the  student 
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groupSp  An  emphasis  is  placed  on  the  study  and  value  of  materials^  processes  and  condi- 
tions of  productioni  wise  purchasing  and  care  of  materials.  There  is  one  very  important 
aspect  which  all  too  often  is  disregarded  in  a  student's  technical  training— the  business 
aspects  of  technology,  in  thu  establishment  of  sound  technical  programs  to  complement 
the  other  school  programs^  one  should  always  bear  in  mind  that  the  students  of  today  need 
to  learn  the  wise  use  of  money  and  materials,  I'rojects  should  be  constructed  to  cause 
the  students  to  research  the  cost  of  materials  and  cost  of  labor  if  such  a  project  was  to 
ba  built  by  an  industrial  firnip  In  some  cases,  this  can  be  achieved  by  creating  a  hypo- 
thetical situation  in  which  you,  the  Inst  rue  to  r,  are  a  custom  erg  and  you  want  an  estimate 
of  how  much  it  is  going  to  cost  to  buili!  a  certain  project,  Then  allow  the  student  to  build 
the  projects  emphasizing  the  im  porta  nee  of  wise  use  of  time  because  of  the  cost  of  labor. 
The  general  education  purpose  of  technical  education  is  the  inoHt  valuable  argument  for 
the  establishment  of  such  a  program. 

A  program  in  technical  education  adds  much  to  a  schoors  curriculum  in  its  motiva- 
tional value.  The  average  student  today  is  just  not  excited  about  the  standard  classroom 
experience:  he  can  see  very  little  individual  creative  value  coming  out  of  the  classroom. 
When  a  student  is  given  a  chance  to  build  something  with  his  own  hands  and  learn  from 
it,  that  student  gains  a  great  deal  of  satisfaction.  Thus,  the  student  in  many  cases  is 
assured  of  the  fact  that  he  Is  of  some  value  in  this  world  and  does  have  a  contribution  to 
make  to  our  modem  technological  society.  Bven  the  more  academic  subjects  such  as 
mathematics,  physics,  science,  history  and  l.-nglish  become  more  interesting  when  applied 
in  technical  education* 

A  problem,  cha:  faces  the  non-public  schools  more  ihan  our  public  schools  Is  obviously 
economics.  1  have  already  mentioned  the  econi)mic  education  a  student  would  gain  in  a 
well-rounded  technical  education.  Ol  let  us  now  examine  the  economic  value  of  such  a 
program  to  our  schools  and  how  such  a  program  could  be  economically  justified,  A  cur- 
riculum in  technical  education  would  provide  a  source  of  design  and  construction  for 
needed  material  within  the  school.  By  allowing  the  students  to  design  and  construct 
needed  equipment  or  facilities  within  the  school,  one  would  be  creating  a  sense  of  pride 
in  the  student's  work,  as  well  as  providing  an  inexpensive  source  of  construction  for  this 
equipment. 

Technical  curriculum  funding  can  also  be  aided  by  sale  of  constructed  materials  such 
as  small  storage  houses^  welded  items  and  various  other  projects.  Money  brought  in 
from  iliase  would  be  re- invested  into  the  program  to  purchase  more  materials,  A  stu^ 
dent'- supported  program  is  a  very  effective  means  of  rationalizing  your  technical  pro- 
grams. The  students  should  be  required  to  supply  their  own  tools  and  materials  for  their 
projects,  A  fee  can  also  be  assessed  for  laboratory  work  to  help  support  the  purchase 
of  hand  tools  supplied  by  the  school. 

Many  of  your  schools  are  supported  by  church  constituencies.  By  presenting 
your  need  for  materials  for  your  program,  ycm  would  be  giving  people  outside  of  your 
scnool  a  chance  to  participate  by  personal  donations.  Military  surplus  also  offers  a  very 
inexpensive  source  of  needed  equipment, 

I  have  recently  discovered  a  program  which  could  be  utilized  in  the  establishment  of 
a  technical  background  for  the  students  of  our  non-public  schools.  This  is  known  as  dis- 
tributive education.  The  program  is  utilized  by  Juniors  and  seniors  in  high  school*  The 
purpose  is  to  provide  practical  experience  training  on  tlie  Job  and  a  practical  application 
of  the  academic  courses  to  the  business  world.  This  program  requires  the  cooperation  of 
several  local  businessmen  willing  to  work  with  the  students  in  their  respective  businesses 
to  provide  this  on-the-job  training.  The  students  will  nttend  the  regular  classes  for  one 
half  day  and  work  on  the  Job  in  t_he  second  half,  Ilie  student  Is  placed  in  a  job  which  Ii 
relative  to  his  or  her  vocational  interests.  It  allows  the  student  to  see  his  technical  train- 
ing as  well  as  his  academic  training  in  action.  The  sponsoring  businessman  will  pay  the 
student  for  work.  This  type  of  program  will  replace  the  cost  to  the  school  for  training 
a  student.  We  must  also  consider  the  public  relations  aspect  of  such  a  program.  The 
distributive  education  program  would  allow  the  opportunity  to  take  the  ministry  of  your 
own  schools  and  share  them  with  local  businessmen.  This  would  also  encourage  prlvat© 
donations  to  the  school  and  its  programs. 

Let  me  share  one  bit  of  educational  philosophy  with  you  from  LeTourneau  College. 
We  at  LeTourneau  liavu  a  tii rue- fold  approach  to  uducatiun;  The  academic,  the  practical, 
and  the  spirituaL  The  academic  is  the  basis  of  all  forms  of  education*  The  classroom 
experience  provides  the  fundamental  cornerstones  on  which  we  can  build.  But  without  a 
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practical  application  of  all  acadeniic  areas  to  everyday  circumscances,  the  cducoiia^  wo 
©War  1.1  incomplete.  To  tak?:  the  academic  and  the  practica!  and  Rurround  thesc'^with  a 
very  positive  gplrlcual  atmosphere  is  to  provide  that  third  dimension  to  our  educational 
programs*  By  applying  the  spiritual  anpect  to  the  clasHroom  and  laboratory  experience, 
we  can  make  a  pracricai  application  of  Christian  principles  to  everyday  life,  rhese  three 
objectives  —  academic,  practical  and  spirituaJ  —  are  espt^cinlly  effective  in  technical  edu- 
cation. 

Our  non- public  school  systems  have  a  very  important  ministry  to  perfonn  in  these 
days  of  weakening  public  educational  systems.  We  as  non-public  schools  muot  recopize 
the  need  for  technical  education  for  our  students  so  that  sve  may  provide  a  top  rate,  welU 
founded  education  for  our  non- public  school  ytu dents, 

Mr*  Klelnbeqk  is  Admliiisni  CpunielQr  Qf  LeTajrneay  College,  Longview,  Tqx, 


A  Study  of  Ninth  Grade  Curricula  in  Industrial  Arts  for  Three 
Groups  of  Selected  Nonpublic  Schools 

Gerald  B.  Laverman 

With  the  ever- Increasing  growth  of  technology  as  n  major  force  in  modem  societyj 
industrial  arts  education  has  gained  greater  attention  as  an  important  element  in  the 
education  of  our  youth,  In  recent  years  there  has  been  considerable  alteration  in  the 
structure  and  process  of  this  subject  area.  Various  curriculum  plans  have  been  proposed 
by  leaders  in  the  field  of  industrial  arts  as  alternates  to  the  traditional  approach  still 
widely  practiced* 

It  would  seem,  however,  that  among  non- public  schools  there  has  been  a  lack  of 
familjarity  with  new  curricular  developments  In  this  fieldand  a  definite  need  for  research 
and  local  innovation.  Three  groups  of  such  non-public  secondary  schools  were  selected 
for  this  study: 

The  Lufrheran  Secondaiy  Sehooii-Missouri  Synsd 
The  NQflonal  Aiiselafion  of  Chriitsan  Sehsoii 
The  NgHehsl  Union  of  Chrlitian  SehooU 

it  was  felt  that  while  there  are  differences  in  philosophy,  objectives,  and  organiza- 
tion, there  would  be  enough  common  ground  to  foster  same  cooperative  currlcuium  de- 
velopment. Providing  basic  information  and  guidelines  for  those  who  become  involved 
in  the  planning  of  new  curricula  for  industrial  arts  in  these  schools  was  the  over-all 
purpose  for  this  study* 

The  specific  problem,  studied  in  this  research  was;  What  are  some  appropriate  cur- 
ricular designs  for  ninth  grade  industrial  arts  education  in  three  groupa  of  selected  non- 
public schools  having  some  similar  characteristics?  In  order  to  gather  information  and 
data  relating  to  this  problem,  the  following  procedure  was  carried  out; 

First*  a  careful  review  was  made  of  a  variety  of  different  types  of  literature  dealing 
with  the  general  area  of  the  problem,  and  concentrating  on  the  particular  topics  of  the 
Junior  high  school  and  its  students. 

Second,  a  mail  survey  was  conducted  involving  all  schools  within  the  three  selected 
groups  which  had  a  ninth  grade.  This  survey  was  designed  to  provide  data  concerning 
(a)  the  basic  characteristics  of  the  school  related  to  curriculum  development^  (b)  the 
nattire  of  any  industrial  arrs  program  which  may  have  been  available  at  the  school,  and 
(c)  the  preferences  of  industrial  arts  teachers  as  to  the  type  nf  program  which  they  would 
deem  most  desirable  for  their  schooL  For  items  (a)  and  (b),  a  two-part  questionnaire 
was  mailed  to  each  schooL  The  preferences  In  item  (c)  were  determined  through  the  use 
a  Q-Sort  technique  in  which  50  curriculum  stotements  were  arranged  by  industrial  arts 
teachers  according  to  a  prearranged  frequency  distribution. 
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There  were  four  major  outeomes  to  the  study, 

1.  After  reviewing  all  materials  used  in  the' literature  survey  and  analyzing  all  data 
from  the  mall  survey,  the  following  alternative  solutions  to  the  problem  were  arrived  at 
and  discusseai  (a)  handcraftactivities  related  to  regular  subject  areas,  (b)  club  programs, 
(c)  mini-courses,  (d)  department  within  the  school,  (e)  shared  time  program  with  a  local 
public  schoolj  (f)  limited  classroom,  (g)  comprehensive  classroom,  (h)  special  laboratory» 
(i)  mobile  laboratoryi  (J)  centralized  laboratory,  (k)  traveling  teacheri  (1)  resource  units, 
and  (m)  contemporary  curriculum  projects. 

2.  A  list  of  20  guidelines  was  assembled foruse  in  curriculum  development  projects. 
These  should  prove  helpful  to  teachers»  administrators,  curriculum  specialists  and  cur- 
riculum committees  within  the  three  groups  of  schools  in  the  study, 

3.  Six  criteria  for  evaluating  any  ncHvly  proposed  curricular  approachcH  were  iden- 
tified and  discussed, 

4.  A  guide  to  curriculum  materials  for  industrial  arts  in  grades  7  through  12  was 
compiled  and  included  in  the  report. 

Mr.  Lavemign  U  ehairmgn  of  the  Ttehnology  Pepartmenf  at  llilana  Chri-irian  High  Sehsgl,  Unsing,  ML 


Humanistic  Technology— A  New  Horizon  for  Industrial 
Education 

T  Norman  Tomazic 

Neariy  200  years  ago  our  forefathers  initiated  the  action  that  led  to  the  foundation  of 
our  country.  The  action  took  the  form  of  a  political  revolution  that  was  unique  in  the 
history  of  man.  It  wa^  not  a  revolution  torn  in  die  angry  frustration  of  a  thrown  bricks 
and  it  was  not  a  revolucion  of  an  uneducated  oppressed  rabble.  The  American  revolution 
was  the  product  of  considerable  discussion  and  argument  by  well  educated  gendemen, 
and  the  declaration  that  provided  the  frame*vork  for  the  rebellion  was  the  result  of  a 
thorough  analysis  of  the  rights  of  man  and  of  the  desire  to  preserve  those  rights  for  any 
persons  who  wished  to  join  together  in  the  new  republic. 

The  point  that  is  relevant  here  is  that  careful  analysis  preceded  worthwhile  action  — 
a  melding  of  careful  thought  svith  purposeful  action  permits  advnnces  in  all  of  man 'a 
institutions,  in  the  educational  institution,  action  has  not  always  be-,  .i  seen  as  a  desirable 
component  of  the  process  of  educating  youth.  Since  the  time  of  Comenius^  and  throughout 
the  years  since,  there  has  been  an  echoing  call  for  a  meld  between  thought  and  action  in 
the  schools.  In  recent  years,  the  public  schools  have  been  called  a  '^wasteland*'  for  the 
simple  reason  that  worthwhile  action  has,  by  and  large,  been  left  out  of  the  curriculum. 

Our  profession  has  attempted,  through  the  years,  to  provide  a  link  between  thought 
and  action,  but  we  have  had  varying  degrees  of  success  in  the  venture*  In  a  frantic  at^ 
tempt  to  get  action  into  the  curriculum,  we  have,  at  times,  left  thought  out  instead.  We 
often  find  ourselves  behaving  according  to  our  individual  interpretations  of  what  the  tide 
of  our  program  implies.  Manual  training  —  manual  arts  —  industrial  arts  —  industrial 
technology  —  technology  education  ^  these  changing  titles  should  suggest  soma  sort  of 
growth  or  evolution,  but  many  of  the  activities  that  take  place  under  the  title  of  technology 
education  are  identical  with  those  which  were  formerly  found  under  the  title  of  manual 
training. 

iManual  training,  as  a  title,  does  not  imply  a  meld  of  thought  and  action,  but  tech- 
nology education  certainly  should.  In  recent  years,  more  and  more  members  of  our 
profession  have  come  to  agree  that  we  should  focus  our  attention  upon  the  study  of 
technology.  But  there  is  little  evidence  of  consensus  for  a  definition  of  that  term. 

Technology  has  bee^  defined  as  *'the  science  of  efficient  action,''2  but  there  is  a 
problem  with  that  definition  —  the  qaestion  is,  *'What  is  efficient?"  All  too  often  we  have 
measured  the  efficiency  of  our  technology  by  purely  economic  yardsticks,  and  we  have 
neglected  any  consideration  of  human  efficiency  or  ecological  efficiency,  as  a  result,  we 
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are  faced  with  an  Inadequate  curriculum  In  a  technological  society  that  is  slowly  becom- 
Ing  awtra  of  the  human  and  ecological  Inefficiencies  which  threaten  the  survival  of  the 

Aa  a  profegsion  we  are  reBponsible  for  our  curricular  inadequacies  -  and  perhaps^ 
to  an  extent,  we  are  responsible  for  the  technological  inefficiencies  that  we  are  now 
recopiizing  as  equivalent  to  technological  failures,^  if  the  general  public  has  been  un- 
aware of  the  faults  of  the  technological  system,  then  technology  education  has  also,  in  that 
respect,  bean  a  failure* 

At  our  Louisville  convention  in  1970,  Dr.  Maley  asked  that  we  look  at  ''both  sides  of 
rfie  coln**4  in  our  Industrial  education  programs -but  it  is  difficult  to  addrese  the  prob- 
lems of  technology  in  a  social  setting  when  our  curriculum  consists  of  woods,  metals  and 
drawing  education  rather  thm  r^chnolo^y  education.  We  still  have  not  addres.sed  our  own 
curricular  Inadequacies,  let  alone  the  problems  of  our  technological  system. 

How  long  can  we  go  on  with  our  own  version  of  the  * 'sabre  toothed  curriculum/'  As 
long  ai  we  continue  to  justify  the  production  of  pump  handle  lamps,  breadboards  and 
eentar  punches  on  the  grounds  that  they  are  worthwhile  ''practical"  exercises,  we  wUl 
not  have  addreised  the  concepts  of  technology  in  any  nieaningful  way,  and  our  students 
win  not  have  had  the  opportunity  toanalyieour  technology,  to  comprehend  its  complexity, 
or  to  detect  it^  faults,  There  is  simply  no  more  reason  to  tolerate  some  of  our  indlvidu^ly 
hand-craftad  projects  as  a  viable  study  of  industry  than  there  would  be  for  accepting 
labre  toothed  tiger  scaring,  wooley  horse  clubbing,  or  fish  grabbing  as  worthwhile  com- 
ponents of  public  general  education. 

Our  Industrial  education  must  focus  on  technology,  on  how  technology  impacts  upon 
us,  and  on  how  we  can  control  its  growth  and  direction.  The  activity  that  we  advocate 
ihould  ba  a  product  of  such  an  analysis,  and  should  neither  be  neglected  as  an  expensive 
frill  nor  aborted  into  some  '^canned"  project  which  is  expedient  or  deemed  worthwhile 
because  it  contains  all  the  operations  required  for  skill  training. 

Technology  is  a  pervasive  part  of  man*s  existence,  and  it  should  be  included  in  the 
general  education  of  ail  persons.  Technology  does  impact  upon  man,  and  we,  as  technical 
educators,  have  theresponsibilityof  directing  our  students  toward  inquiry  into  that  impact. 
Technology  is  controllable  by  man,  and  it  is  our  responsibility  to  see  that  all  smdants 
understand  the  nature  of  technology  and  the  means  by  which  it  changes  and  develops  in 
mapiitude,  j  * 

Students  must  examine  technology  to  determine  what  it  has  done  and  can  do  tor  man 
and  to  man.  T1ie  environmental  effects  of  technology  have  gained  considerable  attention 
ill  recent  years,  but  our  industrial  curricula  have  hardly  scratched  the  surface  in  analyses 
of  such  effects.  The  automobile  and  ^wer  generation  plants  are  significant  pQlluters, 
but  students  should  also  be  aware  that  earlier  transportation  technology  -  horsepower - 
was  not  without  its  detrimental  effects;  a  southern  city  recently  attempted  to  correct  the 
probiam  wldi  legislation  requiring  horse  diapers.  Knowing  that  power  plants  cause  air 
poUurton  ia  one  thing,  but  students  should  also  know  that  the  alternative  of  a  hundred 
mUlion  primitive  cookfires  would  cause  far  worse  pollution.  Air  pollution  In  pre» 
^ectrifiad  Lonto  was  far  worse  than  it  is  today.5  Students  should  be  aware  that  our 
technology^  though  imperfect,  is  not  always  a  villain  in  man'i  society. 

AU  of  man*s  institutions  are  affected  by  technology  both  positively  and  negativeiy. 
The  famUy  unit  in  high  technology  countries  is  smaller,  less  prone  to  sickness  and  disease, 
inore  mobUe,  and  less  cohesive  than  families  in  low  technology  countries.  Television 
has  altered  family  interactions,  transportation  has  spread  families  to  the  limits  of  the 
continent  and  rapidly  changing  occupations  have  created  a  less  secure  homelife  for  mU- 
llQng  of  high  technology  families.  On  the  ^sitive  side,  the  work  of  maintaining  a  com- 
fortable  home,  preparing  meals,  washing  dishes  and  clothing  and  other  family  maintenance 
actlvlliai  has  been  considerably  relieved  by  technology.  The  technology  of  birth  control 
has  relieved  many  famUies  from  the  fear  of  unwanted  pre^ancy.  The  recreational  pos- 
sibilities open  to  high  technology  families  are  virtually  endless. 
'  The  rapid  growth  of  technology  has  created  severe  problems  for  our  educationai 
tastttutions.  The  problem  of  keeping  up  with  current  developments  is  virtually  insur- 
mQUntahle,  It  has  been  estimated  that  tokeep  up  with  current  literature  in  even  a  narrow 
field  of  technology  such  as  electronics,  a  person  would  have  to  read  for  140  hours  eveiy 
week  6  The  explosion  of  knowledge  is  making  continuing  education  mandatory  for  all 
profesilonals  and  technical  workers,  and  highly  desirable  for  the  general  population  who 
must  make  educated  decisions  regarding  ttie  implementation  of  innovative  technologies. 
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And  yet,  in  spite  of  a  dire  need  for  updau^d  programs  and  totally  new  programs,  the  sabre 
toothed  curriculum  is  more  evident  now  than  it  was  in  svhen  Dr,  Benjamin  introduced 
his  i^ire  on  the  dilernnia  of  a  virtually  changeloss  institution  In  a  rapidly  changing  so- 
ciecyj 

Many  industrial  eUucatorH  arc  still  placing  considerable  emphaais  on  basic  hand  tools 
while  virtually  ignoring  numerically  controlled  tools,  computerized  industrial  robots,  and 
other  new  technologies  ^  and  yet  we  profess  to  be  interpreting  industry  to  our  students. 
Current  technology  should  have  a  much  greater  share  of  the  structure  and  content  of 
industrial  education, 

The  effect  of  high  technology  on  the  institution  of  goveniment  is  difficult  to  assess. 
Our  recent  experience  with  Watergate^  and  the  CIA  disclosures'^  have  revealed  the  prob- 
lems that  can  arise  when  new  technolDgies  are  used  without  regard  for  contemporary 
ethical  standards,  Many  Americans  have  expressed  a  loss  of  faith  in  government but 
the  problems  of  internal  espionage  and  invasion  of  privacy  are  as  nothing  w^hen  compared 
to  global  issues  of  govemmental  policy  related  to  nuclear  weapons,  energy  resourceSj 
food  resources  and  the  continual  presence  of  so-called  "small-scale"  wars.  Innovative 
technologies  may  be  expected  to  change  govemmental  policy  in  all  of  these  areas  and 
more.  New  technology  can  not  only  change  our  relations  with  other  world  powers,  but 
can  drastically  alter  what  we  have  come  to  know  as  the  American  life  style. iCT 

Serious  questions  have  been  raised  regarding  the  advisability  of  continuing  to  imple* 
ment  higher  and  higher  teehnolog>^  in  American  industry  when  increasing  numbers  of 
unemployed  seem  to  be  the  inevitable  result.  We  arc  faced  with  the  possibility  that  a 
mere  8  to  15  percent  of  the  population  will  soon  be  able  to  provide  all  the  goods  and  serv- 
ices needed  by  the  remainder  of  the  population  ^  and  wo  liave  not  vet  determined  how  the 
unemployed  portion  of  the  population  will  '*earn  the  right  to  live."i^l 

The  new  technology  not  only  has  the  power  of  taking  away  man's  livelihood^  but  may 
also  threaten  his  very  existence  in  a  number  of  ways.  The  increase  in  pollution  of  all 
types,  noise,  air,  water,  solid  waste  and  others^  poses  a  constant  threat  to  deafen,  suffo- 
cate, poison  and  eventually  bury  mankind  with  the  unforeseen  side  effects  of  advanced 
technology. 

Some  authorities  suggest  that  advanced  technology'  is  destroying  religious  belief. 
Others  suggest  that  the  Judeo-Christian  beliefs  are  the  foundation  of  modem  technology, 
a  manifestation  of  the  charge  to  "go  forth  and  dominate/' ^2  piorre  Teilhard  de  Chardln 
has  suggested  that  technology  has  given  man  the  ability  to  reflect  upon  his  owti  existence 
and  has  thus  provided  an  atmosphere  where  humanity  can  become  more  human  where 
man  can  concern  hiniself  with  his  fellow  man  and  not  merely  svith  his  own  survival  in  a 
hostile  environment.^'^ 

Perhaps  man's  first  step  on  the  surface  of  the  moon  caused  some  earthlings  to  begin 
to  doubt  religious  dogma  that  seemed  threatened  by  that  event,  but  for  the  astronauts  who 
made  the  lunar  journey,  the  feelings  of  insignificance  in  an  awesome  universe  seem  to  have 
caused  nhem  to  view  their  life  goals  differently^  and  they  have  found  a  new  dedication  of 
service  to  their  fellosv  man.^"* 

There  seems  to  be  little  reason  to  doubt  that  man's  technology  has  had  a  profound 
impact  on  his  existence,  institutions  and  future.  Technology  affects  man's  values  with, 
perhaps*  greater  force  than  man's  values  affect  technology.  The  future  of  man  seems 
dependent  upon  how  he  will  support  future  technoiogical  innovations  and  on  how  quickly 
he  will  be  able  to  identify  and  eliminate  the  negative  consequences  of  all  of  his  technolo- 
gies, both  current  and  yet  to  come. 

The  kind  of  person  svho  might  be  able  to  understand  and  control  our  technological 
future  will  not  be  the  person  who  sees  technology  as  the  squaring  of  boards  or  the  manu- 
facturing of  sheetmetal  letterholders.  A  broader  understanding  of  man's  technological 
heritage  and  potential  is  needed,  I  would  propose  a  philosophy  that  might  encourage  such 
a  broader  understanding  of  nature,  technology  and  interactions  between  nature  and  tech* 
nology* 

HUMANIITIC  TECHNOLOGY  -  k  NARRATIVE  DEFINITION 

Industrial  education  has  been  devoted  to  the  perpetuation  and  advancement  of  the 
technological  ethic,  an  ethic  which  has  been  doniinated  by  economic  interests  and  objec- 
tives. Yet  it  is  apparent  that  technology  has  far  more  than  an  economic  impact  upon 
man's  existence,  and  it  seems  incumbent  upon  industrial  education  to  ensure  the  disseml'- 
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nstiM  of  taiowladge  regardlnf  the  full  impact  of  industrial  technology  on  man  without  an 
overwhelm  tog  amphaiis  on  purely  economic  impact  of  such  technology  or  upon  the 
preservation  of  a  concept  of  unreatricted  technological  growth  that  aeems  to  have  been, 
and  may  continue  to  be,  detrimental  to  the  aurvlval  of  man  as  a  species*  Some  form  of 
Vidua  educaticMi  that  transcends  the  occupational-career-consumer  valuei  that  are  cur- 
Tm^y  mo  much  a  part  of  industrial  education  must  be  interjected  into  technology  educa- 
tion. Eve^  MoTt  must  be  exerted  to  make  students  aware  of  the  processes  of  technology 
asgasimsflt  ^at  reveal  the  possible,  probable^  and  improbable  short-term  and  long-term 
rtecte  of  ©ur  i^echnological  heritage  and  of  our  technoioglcai  innovations. 

At  Aa  same  time*  howevari  technical  educators  cannot  espouse  a  complete  stapia= 
tt«i  of  technical  innovation  or  exploration*  Research  and  development  efforts  should  be 
eicouragad  toward  those  ends  which  would  fulfill  the  promise  of  a  technologically  humane 
ioalaty  where  todivlduallty  is  neither  sacrificed  for  economic  considerations  nor  subju- 
gated to  govemmantal  control  for  dubious  sociaUorganizational  ends, 

Knowladge,  action,  and  evaluation  seem  to  be  intricately  related.  Action  without 
fcnowladga  is  usually  aimless  and  purposeless.  Knowledge  without  action  is  useless  and 
waited.  Action  wldiout  evaluation  would  be  pointless.  Valued  action  based  on  knowledge 
is  what  man*a  technology  should  be  all  atout.  We  value  action  for  many  reasons  —  selfish 
pleaiura,  service  to  odiers,  satisfied  curiosity,  creative  accomplishment  and  personal 
health  are  but  a  few  of  die  values  that  we  might  apply  to  our  actions.  But  our  values  may 
be  In  conflict  with  the  values  of  others*  and  our  acrions  may  create  problems  of  serious 
coneaquance^ 

Wift  modarn  tachnology,  the  action  of  an  individual  has  become  increasingly  impor- 
tant to  the  collective  society.  It  is  now  conceivable  that  one  man  could  destroy  the 
world  at  the  push  of  a  button.  The  establishment  of  a  manufacturing  plant  can  affect  a 
local  region  in  a  diiastrous  way  or  may  have  a  more  insidious  effect  on  the  whole  eco- 
sygtem.  The  distrlbuilon  of  consumer  g^ds  for  unrestricted  use  can  create  enormous 
social,  envlronmantal,  a_nd  personal- epical  problems. 

Thare  seams  to  be  a  close  association  between  man's  techniques  and  his  purpose  for 
axladng,  Man  has  experimented  with  techniques  ^  ways  of  doing  things  —  since  the  dawn 
of  his  presence  on  earth.  In  spite  of  some  very  serious  consequences  of  some  of  those 
ta^iquaij  the  human  condition  —  the  ability  for  man  to  reflect  on  being,  the  ability  to 
empathize  wltti  others  who  may . be,  continents  away  from  his  immediate  environment  — 
has  bean  advanced  by  aver  more  eflicient  techniques.  Aside  from  the  economic  aspects 
of  tha  tachnologlcal  phenomenons  mankind  is  infinitely  more  humane  now  than  prehistoric 
man  could  have  been.  Certaijdy  man  Is  still  capable  of  doing  great  harm  to  his  fellow 
mmp  but  new  tachnologias  have  lessenad  the  outright  cruelties  that  history  tells  us  were 
common  in  our  recent  past.  Weapons  are  less  important  now;  men  are  negotiating  with 
words  Instead  of  clubs,  and  a  new  awareness  of  the  world  society  is  slowly  making  in- 
roads on  policies  of  local,  regional,  and  national  governments. 

It  Is  incumbent  upon  man  to  foresee  the  Umiti  that  he  must  place  on  the  use  of  tach- 
holo^,  t©  anvlsion  the  kind  of  * 'keep  off  the  environment''  restrictions  that  will  be  needed 
to  keep  man  from  ruining  the  acosystam  of  the  future  In  the  same  way  that  he  was  kept 
from  ruining  the  lawns  of  the  past.  The  finite  resources  of  the  eardi  and  the  relative 
tofleKibllity  of  the  ecosystem  to  recover  from  technological  incursions  has  placed  severe 
demands  on  responiible  citizens  to  limit  and  control  technological  growth. 

Some  of  Aa  demands  can  be  dealt  with  by  educating  the  general  public  to  the  nature 
of  ttia  problams  and/or  by  legislating  for  or  dictating  the  means  for  resolving  the  prob- 
lams.  Some  of  the  demands  can  be  dealt  with  through  educative  and  legislative  means 
.  o^y  if  fta  nature  of  the  demand  allows  tiie  luxury  of  such  avenues  to  resolution  of  the 
problems.  Whan  tfie  demand  Is  cifltlcal  andraqulrei  dlctetory  action,  the  educative  func- 
Um  is  avan  more  critical  to  pravant  fta  popularion  from  rebaUlng  at  ±m  sudden  rastrle- 
idvmss  of  tachnologlcal  controls.  Many  freedoms  now  en^yad  by  citizens  of  technology 
ieal  soelaties  wUl,  of  nacesslQr,  be  foragona  as  laglslatlva  or  dictatorial  action  llmlti 
the  usa  ^  our  tactologlcal  eapabllltlea.  Former  Preildant  Nlxon'a  Imposition  of  a 
^  natl^wldi  S5  mph  spaed  limit  in  1974  is  an  axampla  of  At  khid  of  action  that  might  be 
S3^aetad  to  baeome  common  to  conttol  our  us  as  of  technology. 

We  sra  i^w  in  a  parlod  of  great  futura  orlantatlonj  many  Indus triai  and  ^vemment 
Ageaeias  spand  Gonsldef  able  amounts  of  tima  and  energy  In  forecasting  posiibla  futures. 
^  W>  eaaaot  Ipiora  fta  potential  of  such  forecasting  activity  for  indui trial  education.  We 
^  must  edueata  futura  cittians  to  cope  with  fuwra  eventuftlltlai  in  the  technological  domain. 


By  casHng  many  acenariuH  and  espiorlnff  appmpruiu-  nvt^nuoH  to  nction  nnd  rL-action, 
industrial  education  can  become  a8  dynniiHc  :ik  tlu'  toclmologltuil  society  in  wfiich  it 
operates. 

The  scenario  in  not  a  prt'dicriim;  if  in  a  Hpoculation  nbour  poHHiblc  future  eventuali- 
ties. The  scenario  is  nioie  in  the  nutur'  if  a  firt'  drill;  sve  do  not  plan  to  have  our  build* 
Ings  bunii  but  %ve  feel  that  irwould  be  fouiMJrUy  nor  ro  prepare  for  the  poHHiblc  eventuality 
that  they  might.  Thus  the  fire  drill  scenario  in  nut  a  prediction,  but  u  form  of  C'ducaiion 
that  will  permit  effective  and  efficienr  aetion  ??hnuld  that  projected  future  beeome  a 
reality* 

Educational  theorists  have  long  held  that  education  :-^houldbe  centered  upon  problems 
of  youth,  on  social  issues  -  and  should  une  the  content  of  the  aeadeniH^  dl^HeiplineR  as  they 
become  relevant  to  the  isnues  of  probU-m^  being  HtudiL^l.  ApproawheH  sueli  as  core, 
common  learnings  and  the  open  class  room  all  reflect  the  above  philosophical  position. 
Problems  with  the  implenientation  of  such  approaches  frequently  center  around  the  sm- 
dent's  lack  of  ability  to  draw  upon  those  diseiplines  tliat  would  be  most  helpful  in  solving 
the  problem,  at  hand.  students  n-.  ed  some  basic  understanding  of  tlie  structure  of  the 
various  disciplines  before  they  can  ank  appropriate  questions  related  to  the  problem, 
questions  that  may  be  answered  by  drawing  upon  the  content  of  the  various  disciplines! 

In  the  realm  of  technology  education,  students  mus?  be  brought  to  appreciate  the 
pracfical  application  of  knowledge  tosvard  human  ends.  I'hey  must  learn  that  the  action 
that  is  initiated  to  satisfy  human  needs  must  be  action  tliat  also  preserves  the  dignity  of 
man  and  the  integrity  of  the  environment.  Any  action  that  is  not  merely  spastic  or  re- 
flexive must  be  preceded  by  thought.  Our  induct  rial  education  programs  must  ensure 
that  students  understand  that  appropriate  toehnalogical  action  is  preceded  by  intensive 
thought  concerning  human  and  ecological  consequences.  Students  must  be  hrought  *o  the 
position  where  they  put  themselves  into  the  technological  equation  —  where  they  see  the 
personal  impact  of  each  proposed  technological  innovation,  and  where  they  can  extrap- 
olate such  understandings  to  the  whole  of  society  and  to  the  environment  as  weil. 

There  is  some  evidence  that  cliildren  do  not  now  see  a  roir  r^r  themselves  in  the 
technological  future,!^^  Toffler^^^  cites  such  a  condition  as  conducive  to  future  shock. 
It  seems  that  we  must  emphasise  learning  experiences  in  technical  or  industrial  educa- 
tion that  involve  the  student  with  present  and  future  technological  reality.  We  must  do  this 
by  engaging  in  technQlogy  assessment,  through  student  speculation  about  tlie  fumre,  through 
activities  that  reflect  a  value  orientation  that  places  mankind  above  the  machine,  through 
a  humanized  delivery  system  that  enables  the  student  to  explore  his  values  and  feelings 
about  the  use  of  technology  and  through  an  emphasis  on  humane  technology  throughout 
the  instructional  program. 

There  does  seem  to  be  a  "technological  imperative"  that  dictates  action  in  many 
spheres  of  human  life.  All  too  frequently  we  find  technological  man  doing  what  can  be 
done  rather  than  considering  what  should  be  done.  We  seem  to  need  u  human  commimient 
for  our  technological  effort;  we  need  an  environment  that  is  designed  for  man's  purposes, 
self  motivation,  discipline,  fulfillment  of  man's  primary  goals  and  svith  economic  growth 
and  profit  as  by-products. 

Calling  for  less  emphasis  on  profits  and  economic  interests  may  seem  like  heresy 
to  the  industrialist,  but  the  educational  institution  should  not  be  the  servant  of  industry;  it 
should  be  the  servant  of  man.  Our  educational  philosophy  should  call  for  a  general  under- 
standing of  tile  tremendous  changes  that  teclmology  has  wrought  for  society  and  must 
emphasize  the  choices  that  society  must  face  as  a  result  of  technologi  il  development. 
The  philosophy  is  one  that  constantly  post  s  the  qucHtion,  'Miow  shall  man  use  his  tech- 
nological knowledge  and  powers?'' 

The  philosophical  position's  metaphysical  assertion  in  simply  that  man  exists  inde- 
pendent of  reason,  but  his  existence  is  threatened  unless  his  reason  is  brought  to  bear 
on  his  existence.  Its  epistemological  assertion  suggests  that  man's  knowledge  growg 
out  of  his  experiences  and  upon  his  introspection  related  to  his  experiences.  The  axio- 
logical  dimension  of  the  philosophy  suggests  that  man's  values  grow  out  of  liis  actions. 
Those  actions  that  give  pleasure  and  satisfaction  are  valued  over  other  actions  which 
fail  to  give  satisfaction.  Values  are  further  affected  by  socialization.  Those  actions 
which  are  favorable  to  the  society  are  valued  over  those  which  are  detrimental  to  the 
society.  And  knowledge  is  valued  as  it  aids  in  the  liumanization  of  man. 

The  humanistic  technology  philosophy  makes  man  responsible  for  himself  and  for 
what  he  becomes  as'  a  result  of  his  free  choice  In  all  matters  regarding  action*  It 
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reco^iieg  the  pragmatic  valuu  of  advancecl  teclinology,  a&  opposed  to  nian  living  In  a 
more  natural  losv  technology  harniony  with  the  ecoHyHtem,  but  cautions  against  llie  danger 
of  man's  repeated  dlHrugard  for  thu  unpacc  c5f  his  actions  upon  tiie  environment  and  upon 
his  fallow  man. 


AS^MPTIONS  FOR  THi  DEFINITION 

The  development  of  rhe  operational  definition  of  the  hunianl^^tic  ccchnQUn^y  philosophy 
procaeded  under  the  foUovving  assumptionH. 

1)  The  world  of  the  future  will  beone  in  which  changon  will  occur  at  an  t^ver-accelcr- 
acing  pace.  These  changes  will  continuL'  to  ^^eneratt'  rnnflict  for  man, 

2j  The  world  of  the  future  will  yce  a  rapid  and  fundamentnl  change  in  the  acceptt^d 
norm  for  humans  living  in  society. 

3)  There  will  be  profound  developments  in  FCience  and  technology,  with  an  increased 
emphasis  on  research  and  the  continued  expansion  of  human  knowledge  through  improved 
information  storage  and  retrieval  capacities, 

4)  There  will  be  increasing  concern  for  human  welfare,  using  the  achievements  of 
icience  and  technology  for  the  benefit  of  mankind. 

5)  There  will  be  an  Increased  use  made  of  automated  and  cybemated  devices,  proc- 
esses and  computers  chat  will  change  the  nature  of  man's  occupntionai  endeavors,  the 
relationship  between  work^and  leisure,  and  the  indivtduars  ability  to  achieve  self-fulfilU 
ment, 

6)  There  will  be  greater  emphasis  placed  on  leisure  time  pursuits,  travel,  education, 
arts,  crafts  and  other  creative  activities. 

7)  Man's  life  span  will  be  lengthened,  thus  creating  a  need  for  continuing  education 
and  a  periodic  reestablishment  of  life  goals. 

8)  A  large  portion  of  our  reality  is  by  definition  technological,  and  man  is  not  auffi- 
ciently  aware  of  the  impact  of  that  reality  upon  his  values  and  his  existence. 

9)  All  citizens  must  have  an  understanding  of  our  Industrial- technical  system, 

10)  The  future  of  industrial  arts  in  the  public  schools  may  center  upon  the  installation 
of  curricula  designed  to  provide  citizens  with  an  understanding  of  industrial  technology 
and  its  effects  on  man  and  the  environment* 

11)  One  must  evolve  from  a  condition  of  stability  into  an  unstable  state,  and  then  to 
a  new  stable  state  in  a  continuing  cyclic  process  in  order  to  advance  one's  position, 

12)  Manl^ind  has  never  lived  in  such  an  unstable  state  as  he  does  at  the  present,  and 
the  social  conditions  that  result  from  chat  environment  are  full  of  anxiety  and  unrest, 

13)  Even  though  individuals  can  assert  chemselves  in  more  ways  now  than  ever  before 
in  history,  they  muse  face  the  threats  that  the  new  individuality  poses  because  of  the  ad- 
vanced technology  of  our  age. 

14)  Although  individual  powers  have  been  advanced  beyond  what  most  men  have  ever 
believed  possible,  many  individuals  are  gripped  by  an  almost  oversyhelm.ing  feeling  of 
powerlessness  to  affect  any  meaningful  changes  over  the  human  condition. 

In  Che  days  of  our  primitive  ancestors,  the  young  man  who  failed  to  learn  the  tech- 
niques of  survival -hunting,  firemaking  and  cultivating  crops ^ simply  did  not  survive. 
In  more  recent  years,  a  yWng  man  needed  to  learn  certain  computational  and  language 
skills  to  obtain  employment  that  became  his  life's  work  and  thus  his  means  of  survivaU 
in  the  future,  and  to  a  large  extent  in  the  present,  the  skill  most  needed  for  survival  is 
the  skill  of  quick  adaptation  to  technological  change.  The  nature  of  technological  growth 
li  such  that  ftiture  breakthroughs  will  be  astounding  and  virtually  devastating  to  any  who 
fail  to  keep  up  with  the  steady  progress  of  technological  innovation. 

The  need  fcsr  an  emphasis  on  humanistic  technology  is  important  from  the  standpoint 
of  societal  needs  as  well  as  those  of  the  individual  as  outlined  above.  A  curriculum  that 
centers  on  humanistic  technology  should  provide  a  balance  that  will  close  the  gap  between 

technologist  and  the  humanist. 

The  humanistic  technology  philosophy  suggests  that  reality  has  natural  and  man- 
made  dimensions.  The  natural  dimension  of  reality  includes  all  tlie  substances  and  sys- 
tems of  the  universe,  including  man  and  other  living  creatures.  The  man-made  dimen= 
iion  of  reality  includes  all  the  abstrnctionR  and  synthetic  combinations  of  natural  reality 
ftat  man  has  devised  through  centuries  of  efforts  to  attain  valued  ends.  The  most  impor- 
tant tenet  of  the  humanistic  technology  philosophy  is  that  man  exists  as  a  part  of,  and  not 
apart  from,  the  natural  world.    As  a  part  of  natural  reality,  any  action  of  man  affects 


nature;  man's  techniquei  for  survival,  inquiry,  induitry*  pursuit  of  pleasure  and  social 
organization  have  a  direct  impact  on  the  subitance  and  systemi  of  the  natural  worldL 
The  value  orientBtion  of  the  humanistic  technology  philosophy  places  concern  for 
survival  of  nrtm  as  a  species  moving  toward  an  unknown  Omega  of  higher  development  as 
the  primary  guidepost  of  human  action.  The  mantle  of  that  primary  value  includes  the 
valuei  of  preservarton  of  human  life,  human  dignity  and  human  welfare  along  with  pro* 
motion  of  die  human  intellect  and  physical  condition  through  proceBies  of  inquiry^  indus- 
try and  creative  bought* 

AN  OPERATIONAL  DEFINITION  OF  HUMANISTIC  TECHNOLOGY 

The  statements  which  follow  describe  a  technical  educator  who  holds  the  humanistic 
technology  philosophy, 

1)  Thm  teacher  will  establish  educational  gnals  that  will  aid  students  to  analyze  the 
relationihip  between  the  natural  and  man-made  world  to  demonstrate  tha  impact  of  tech- 
nology on  the  environment, 

2)  The  teacher  wlU  expect  students  to  analyze  the  relationship  between  the  natural  and 
man-made  world  to  determine  appropriate  directions  for  technological  growth* 

3)  The  teacher  will  devise  and/or  implement  educational  eKperlencei  that  enable  the 
student  to  predict  outcomes  of  actions  within  the  realm  of  industrial  technology. 

4)  The  teacher  will  devise  and/or  Implement  educational  experiences  that  will  aid 
^e  student  to  reach  a  sense  of  self-ftafillment  regarding  his  use  of  industrial  technology 
and  hii  control  over  industrial  technology, 

5)  The  teacher  will  establish  learning  conditions  that  permit  students  to  demonstrate 
their  learning  through  activities  designed  to  synthesize  acquired  knowledge  trough  the 
development  of  concrete  and  abstract  problem  solutions, 

6)  The  teacher  will  establish  learning  conditions  that  permit  students  to  apply  their 
values  to  the  development  of  technological  scenarios  for  the  fiittire, 

7)  The  teacher  will  establiih  learning  conditions  that  permit  itudents  to  analyze 
their  future  scenarios  to  determine  possible  problems  for  man  and  the  environment. 

8)  The  teacher  analyzes  instructional  materials  m  determine  the  extent  to  which 
positive  reinforcement  of  concepts  regarding  the  humane  use  of  controlled  technology  is 
presented. 

9)  The  teacher  will  serve  ai  a  resource  perion  as  students  attempt  to  synthesize 
their  learning  of  the  natural  and  man^-made  world  through  the  development  of  solutions  to 
man's  technological  problems, 

10)  The  teacher  will  examine  the  students  on  their  ability  to  analyze  man*s  present 
technology  to  determine  the  effects  of  that  technology  on  man  and  the  ecosystem, 

APPLYING  HUMANISTIC  TECHNOLOGY  TO  AN  INSTRUCTIONAL  PROOTAM 

1)  Instructional  Goals 

a)  To  help  individuals  learn  the  structure  of  ffite  man-made  woifld  and  the  reli"^ 
tion  of  that  structure  to  tfie  natural  world. 

b)  To  enable  students  to  experinient  with  proposed  solutions  to  human  problems 
which  draw  on  man* s  technological  knowledge. 

c)  To  enable  individuals  to  reiearch,  design,  and  produce  improvements  for  past 
technologies  and  to  propose  innovative  technologies  that  serve  and  benefit  man. 

d)  To  enable  individuals  to  identify  themselves  as  responsible  for  the  growth  of 
our  technological  system  and  for  the  outcomes  of  that  system. 

e)  To  enable  individuals  to  plan  for  possible  futures,  to  anticipate  probable 
futures  and  to  work  toward  preferable  futures  for  man's  technology, 

2)  Course  content 

Under  this  philosophical  outlook,  students  would  study  man's  technology  ^  manufac-  | 
wring,  construction,  transportation,  communication,  etc.  —  and  will  focui  on  current  tools,  i 
methods  and  materials  while  exploring  probable  future  directions.  Study  will  Include  the 
effects  of  technology  on  man,  society,  man's  values  and  man's  environment.  A  close 
examination  will  be  made  of  the  values  that  control  technology, 

3)  Activities 

a)  Concept  acquisition  activities  will  include  simulations  of  industrial  R&D, 
mass  production  and  sales  promotion. 
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I',  -.r-  ^)  Technology  aisessment  will  be  engaged  In  to  research  the  eoniequences  of 
pASt  technolegiti  and  proposed  future  technologies. 

c)  Scenario  building  will  be  used  to  develop  possible,  probable  md,  especially, 
rpreferaUa  futurei, 

d)  Studenta  wUl  redeiign  problem  technologies  ^  i,e„  alternate  energy  devices, 

e)  Students  wUl  study  local  problems  related  to  technology;  photographic  records, 
Intervlaws  and  surveys  could  be  used* 

f)  Scudants  wlil  suggest  changes  in  local  technologies  that  would  improve  the 
environm^t  of  the  community  or  that  would  improve  the  local  society  in  some  way*  Then 

'  swdents  would  work  toward  accomplishing  those  changes  through  public  education,  legis- 
lative lobby  work  or  personal  action, 

CONCLUSIQN  ..^^^^ 

The  humanistic  technology  philosophy  as  defined  above  may  have  a  social  studies 
sound  to  some  inaustrial  educators,  but  in  most  of  the  classic  definitions  of  industrial 
arts  there  is  some  reference  to  the  human  and  social  consequences  of  industrial  activity. 
L..ae.humanlstic  technology  philosophy  has  been  proposed  to  make  our  programs  of  indus- 
trial^ education  align  themselves  more  closely  with  our  definitions.  We  can  direct  our 
students  into  actions  which  will  help  them  understand  their  responsibility  in  managing 
our  tachnological  future*  We  will  spend  the  rest  of  our  lives  in  that  fuwre* 
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Elementary  School  Industrial  Arts 


Industrial  Arts  Resource  Kits  for  K-6  Grades 

Harold  a  Gitbert 


The  23rd  Ytartook  of  the  American  Council  on  Indua trial  Arts  Teacher  Education  is 
tntided  "Induittial  Arts  for  the  Elementary  School."  It  has  chapters  that  define  a  pro^ 
gram  of  industrial  arts  In  the  elementary  school  and  descrlbei  the  child,  the  technology, 
a  curriculum^  contemporary  programij  environmental  designs  and  personnel.  It  also 
iuggesti  poisible  teacher  education  program St  philosophical  positions,  research,  and 
.  gives  a  histozlcal  reflection. 

Th%  purpoie  of  Mm  presentation  is  not  to  describe  a  complete  program  as  the  year- 
book does,  but  to  suggest  one  approach  to  developing  a  program^ 

In  tfie  pait  many  schools  have  used  a  full-time  industrial  arts  consultant  to  teach 
units  of  study  and  provide  materials  and  suggestions  for  classroom  teachers.  The  con- 
sultant sometimes  served  several  schools  in  a  district,  Widi  shrir^ing  budgeti  and 
inflationary  costs,  many  schools  have  had  to  eliminate  the  full-time  industrial  arts 


Some  schools  have  replaced  the  consultant  with  a  classroom  teacher  who  has  special 
abUity  to  serve  as  a  resource  person  to  other  teachers.  The  preparation  of  teachers 
with  this^sp^^cial  ability  may  t^e  place  in  undergraduate  classes,  graduate  classes^  or 
in  teacher  workshops  or  Institutes,  The  latter  may  be  organized  by  middle  or  high  school 
industtlal  arts  teachers. 

Teachers  in  K-6  classrooms  have  used  resource  kits  for  some  time.  In  science  the 
school  can  purchase  a  kit  for  studying  ma^etism,  animals,  or  leverage.  In  language 
arts  a  wide  variety  of  word  games  and  puppet  construction  kits  are  available.  For  arith- 
metic skills  the  teacher  may  choose  from  a  number  of  counting  devicas.  In  social  stucUes 
various  resource  units  on  regions  around  home  and  ab^ad  may  be  purchased.  For  indus^ 
trial  arts  activities  a  papermaking  kit  provided  by  the  Hammer  mill  Paper-Gompany  and 
a  kit  to  m^e  flashlight  batteries  from  Burgess  Battery  Company  have  been  used  for 
many  years. 

Some  schools  are  developing  a  comprehensive  career  education  program  in  K-6 
grades.  Industrial  arti  can  make  a  vital  contribution  to  the  technological  aspects  of  this 
program  with  units  in  manufacturing,  transportation,  construction  and  communications. 
Many  elementary  teachers  do  not  have  the  time  or  ability  to  develop  these  units,  but 
would  welcome  a  resource  kit.  With  the  latter,  a  few  hours  of  preparation  would  enable 
tiie  teachers  to  provide  hands-on  experiences  in  the  world  of  work. 

An  effective  resource  kit  for  industrial  arts  activities  should  have  about  eight 
characteristics  to  be  effective: 

1,  Simple  actiyMes.  The  industrial  arts  activities  should  involve  basic  processes 
of  technology,  but  be  simplified  for  teachers  who  have  not  had  technical  experience.  Many 
classroom  teachers  have  not  had  an  industrial  arts  course  nor  worked  with  tools  and 
materials.  The  directions  for  the  activity  should  be  written  in  a  language  that  a  classroom 
teacher  can  follow  to  experiment  In  preparation  for  the  children's  activities.  For  example. 
In  commercial  screen  printing  a  lacquer  base  stencil  and  oil  base  paints  are  commonly 
used.  To  simplify  this  process  for  children,  they  can  cut  a  stencil  from  waxed  paper  and 
use  finger  paints.  With  these  materials  they  can  follow  the  basic  process  of  screen  print- 
ing. The  simplified  activity  does  not  follow  the  Industrial  process  accurately  because  of 
the  substitute  materials,  but  does  provide  a  start  that  the  classroom  teacher  can  use  to 
illustt'ate  the  process, 

2,  "Hands -_Qn' *  acti vi ties ,  The  main  feature  of  industrial  arts  activities  for  children 
U  to  provide  the  tools  and  materials  for  them  to  try  the  Induitrial  processes.  First-hand 
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J^ce  will  mc«lvat#       children  to  leek  infonnation  about  the  looli,  materials  Mid 
803  they  are  ustog*  For  eKample,  they  can  learn  about  the  flaxlbility  and  durability 
de  by  making  and  using  a  belt,  about  th&  force  of  amoipheric  preiiure  as  tiiay 
fbrmplas^cj^ 

Ifaelu^  toi^a  and  matartals  needed.  A  classroom  teacher  needs  to  prepare  several 
~ia^  ^y*  so  It  Is  difficult  to  find  time  m  gather  the  proper  tooli  and  materials* 
0^e  teach#r  usually  lacks  the  experience  to  chcwse  tools  and  materials  best  suited 
of  children  in  ^e  classroom,  A  resource  kit  that  contains  aU  tiie  proper 
IpMrimattriiis  w  Some  articlei  such  as  pencils, 

Ifefssors  and  ^ue  are  found  In  most  cltf  is  rooms*  but  any  otiier  tools  or  materials 
QprmsUy  ioumd  should  be  included  In  tiie  kit, 

i4t  -  Suaiegt^  corr^atilpn.   The  teacher  and  die  children  can  easily  follow  directions 
Often  ^e  children  are  motivated  sufficiently  and  unlnhiM^ 


l{mwe;iom<  « 

Iframiplia^  tiia.  wor^  on  Aelrora,  However,  that  is  not  aiough  to  make  a  complete  Indus 
^  contribution  to  career  educa- 

f^rThe  kit  should  include  su^esttMS  to  Inspire  the  teacher  to  broaden  it  beyond  Just 
i^ii^  spmai±ing»  For  eKample,  the  leather  kit  su^ests  t^mmg  leather  w  relate  to 
_^^C6  aid  ^a^ieaAer  b^t  production  Itoe  to  relate  xo  social  studies.  This  enrichment 
ffttpS;lp>justlty  the  tlmethatlsnecesiary  to  include  activity  work  In  a  classroom  schedule 
p^t  lM  already  Ml  of  worttiwhile  leajmlnges^erlences.  The  combination  of  areas  utilizes 
ibe  nature  motivation  provided  by  industrial  arts  activities.  The  classroom  teacher 
iai^s  general  suggestions  to  plan  the  apeclf Ic  correlation  needed  by  die  children. 
^ :  _  5.  mexpqisive.  Increasing  costs  of  education  are  making  teachers  more  selective  In 
Kerpurchase  of  resource  material,  TOerefore,  tiie  cost  of  industrial  arts  resource  kits 
^#eda  to  be  k^t  as  low  as  possible  to  Justify  tiie  purchasei  Tools  and  materials  are  more 
P^cpensive  than  reading  materials,  but  careM  planning  and  judicious  selection  can  keep  tiie 
pidgt  to  a  mhiimum.  For  exam^e.  In  decorating  leaflier,  four  or  five  itamplng  tools  are 
iiufhei^t  to  decorate  leather  effectively.  It  is  not  essential  to  have  a  doien.  The  tools 
pn  a  kit  can  be  shared  by  several  classrooms  If  the  consumaHe"materiali  are  replaced, 
i;The  initial  cost  of  a  kit  Is  usually  more  than  the  repleniihment  of  supplies  for  repeated 
luae. 

^s^'  6.  Flerible  time.  The  kit  can  be  desipaed  for  a  flexible  amount  of  classroom  time* 
liome  teachers  may  want  to  limit  die  unit  to  a  day  or  two  until  the  full  learning  value  Is 
I^Mlzed,  Otiiers  may  plan  a  richer,  more  Inclusive  e^^erlence  and  have  the  children  take 
tmore  time.  If  fte  basic  imit  is  too  long,  the  teacher  may  hesitate  to  try  it.  However,  once 
children  mmtt  the  work  and  die  teacher  can  realize  the  values  attained,  there  should 
siiggestic^s  for  expansion  and  continuation, 

7.  Brief  instructions.  The  teacher's  time  to  try  the  kit  is  very  limited,  so  the  In- 
Ktrubtioni  should  be  very  short  but  descriptive.  If  it  takei  too  much  time  to  read  the 
ideacrlptive  material,  tiie  teacher  may  set  it  aside  and  never  return  to  complete  die  plans 
ifer  using  it.  Once  a  start  is  made  and  the  richness  of  the  learning  experience  is  apparent, 
Sba  teadier  may  be  willing  to  spend  more  time  in  preparing  and  organizing  further  class- 
^imm  work, 

8,  Include  rrfer^ge  material.  Pamphlets,  plewres  and  teaching  aids  for  e?^anslon 
Of  tiie  unit  should  be  included  fii  the  kit.  These  are  usually  free  material  provided  by  large 
^mpanies.  It  should  not  be  necessary  for  &e  teacher  to  take  die  time  to  write  a  letter 
md  wait,  for  the  materials  to  arrive*  The  kit  should  be  devrioped  so  all  the  reaource 
naateHals  are  In  the  package  ready  to  use, 

9>  Ev^uation,  After  completion  of  the  unit  che  teacher  and  the  supervisor  should 
^^ialder  ^e  results  and  plan  revisions  to  make  future  use  more  effective*  That  is  also 
fa  good  time  to  order  materials  that  were  consumed  in  the  learning  activity. 

There  is  a  danger  in  pMvl^ng  resource  kits  that  Include  hands-on  industrial  arts 
^cperienees.   They  ml^t  be  used  as  a  toy  to  entertain  the  children,  A  lazy  teacher  may 
ffildw  die  children  to  play  with  the  tools  and  materials  and  take  home  an  object  to  please 
te#  parents.  It  takes  careful  planning  and  organlzatlbn  on  the  part  of  the  teacher  to  make 
fei  work  ex^rlencesme^in^l  and  correlated.  If  die  kit  has  useful  directions  and  proper 
refcurce  material.  It  will  be  easier  for  the  teacher  to  incorporate  related  leanilng  ex- 
efiences.   The  supervisor  or  principal  can  help  the  teacher  Improve  the  effective  use 
the  resource  materials. 
For  seve^  years  die  audior  has  experimented  with  tiie  preparation  of  resource  kits 
&i:._use.  in  K-6  classrooms*   The  development  smrted  during  a  discussion  with  Carson 
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TTiompson  of  the  Tandy  LeatherCompanyat  the  Dallas,  Vej^aHj  Convention  of  the  American 
Induatrial  Arts  Associarion,  Ho  conducted  a  tour  of  tho  Tandy  fiictor>' and  sugge 
points  to  consider  in  devL^loping  leiiching  units.  Tandy  also  provided  tools  and  supplies 
to  carrv  out  experimentntiijn  with  ciiildrun  in  their  classrooms.  At  the  end  of  a  full  year 
of  eKparimentation,  two  kits  portraying  the  leatherworklng  industry  were  ready  for 
marketing  by  Tandy,  The  firstone^  k^j^^^g,^ Useful  Materiu^I,  was  a  brief  introduction 
to  decorating  and  using  leather  goods.  The  children  each  inake  two  coasters  with  original 
deaipis  stamped  on  them.  After  using  the  leather^  the  children  experiment  with  tanning 
a  rabbit  skin  and  learn  more  about  hides  and  skins  used  for  articJes  like  gloves  and  shoes* 

The  second  kitj  Manuifacture  of  Leathc^r  Coods^  attempts  to  show  the  children  how 
leather  goods  are  produced  in  a  factory.  The  children  design  a  leather  bflt  and  organise 
a  production  and  assembly  linoiomakeabelr  for  each  one  in  the  classroom.  As  a  follow^ 
up  the  children  study  career  opportunities  in  the  leather  gix>ds  industry. 

Both  of  these  kits  are  available  for  scliools  to  purchase  from  the  Tandy  Leather  Com- 
pany^ Their  area  managers  provide  free  demonstrations  of  the  leatherworking  processeSp 

The  author  has  also  developed  a  kit  to  illustrate  the  screen  printing  process.  It 
simplifies  screen  printing  by  using  waxed  paper  as  a  stencil  and  water- soluble  inks  lika 
finger  paint.  It  has  been  thoroughly  tested  in  the  classroom,  but  no  supplier  has  been 
willing  to  market  it. 

Industrial  arts  teachers  and  teacher  educators  may  paretic Ipate  in  the  development  of 
more  kits.  There  is  considerable  work  involved  to  organ i?;*?  a  resource  kitj  prepare  the 
resource  material  and  test  it  In  the  classroom.  I  lowevL-n  if  a  number  of  teachers  each 
prepit^ed  one  kit  and  then  shared  the  use  of  it  through  the  American  Industrial  Arts  Asso- 
ciation or  the  American  Council  for  F.lemencary  School  Industrial  Arts,  considerable 
prngress  could  be  made  rapidly. 

If  industrial  arts  kits  have  not  been  used  in  a  school ,  it  may  be  necessary  to  introduce 
the  idea  and  make  some  suggestions  for  uning  the  kits,  This  may  take  place  at  a  K-6 
teacher  workshnj),  an  industrial  arts  teachers  meetingi  or  in  a  teacher  education  pro^ 
gram.  It  would  be  ideal  to  have  teacherH  observe  children  at  wprk  with  an  industrial 
'arts  resource  kit.  If  this  is  not  possibk,  a  movie  such  as  the  one  developed  by  the 
author  might  be  used. 

The  16  mm  color  sound  film,  "1  iVUj  '  It  Myself,*' describes  resource  units  for 
industrial  arts  activities  in  K-6  grades,  icse  units  can  be  purchased  as  a  learning 
package  with  tools,  materials  and  coniplete  diru'Ctions  for  a  classroom  teacher  to  follow. 

Groups  of  children  are  pho tog ra plied  operating  a  mass  production  line  for  leather 
belts,  assembling  a  dry  cell  to  power  a  flashJight,  completing  a  model  house,  making 
paper  from  pulp  and  screen  printing,  The  narrator  describes  how  these  industrial  arts 
activities  enrich  class n> mi  learnings  and  correlate  w'ith  other  subjectSj  as  well  as  being 
economical  of  teacher  tin    for  preparation* 

The  last  part  of  the  film  portrays  seven  stops  n  classroom  teacher  needs  to  follow 
in  selecting  an  industrial  arts  kit,  procuring  it  and  using  it  as  an  effective  learning  ac-' 
tivity* 

The  script  for  the  film  was  prepared  by  Ilr.  ilarold  Gilbert  of  the  nepartment  of 
Industry  and  Technology  at  Northern  Illinois  University*  It  was  edited  by  Dr*  D*  Fiugene 
Meyer  of  the  Department  of  I 'due  at  ion  at  Northern  Illinois  LJniversity.  The  production 
was  under  the  direction  of  the  Ciommunications  Services  Divisions  using  children  from 
the  local  school  district.  A  grant  from  the  Tandy  Leather  Company  made  it  possible  to 
purchase  production  materials. 

To  procure  the  film  for  uscj  contact: 

Media  nistribution  (Hirchnso  cost  $195.00 

Communication  Services  Kental  S6.60  and  return  postage 

Northern  Illinois  Universitv  Ui  mm  round,  color 

DeKalb.  Ill  inois    60115  Leniith'  16  minutes 

Film  mmom 

Free  preview  w/intent  to  purchase 

Industrial  arts  teacliors  might  use  the  movie  to  help  the  teachers  in  their  district 
consider  using  resource  kits  for  industrial  arts  activities*  If  the  Industrial  arts  teacher  ' 
wishes  to  develop  a  new  kit,  the  movlt?  lists  the  features  that  might  be  included,  -j 

Promoting  the  use  of  industrial  arts  resource  kits  in  K  =  fi  grades  seems  to  bo  one  of  _J 

2  It)  I 


f  jlive  m©it  efficient  ways  of  promoting  the  development  of  a  program.  It  can  be  tke  start  of 
Ijfofd^er  e^rts  to  devalop  a  broader,  more  complete  program. 

|i;Dr.  Gllbtrt  Is  q  profiss@r  in  rhe  Deparfmenr  c»f  Indusfry  and  Te^Hnslogy^  Nsithirn  Ifllnols  UniviirsUy, 
iL^Kelh,  Illinois. 


KGhi  dran  and  Tool  Design 

ppoborah  Patterson 

f; 

p       Each  of  Ui  experlnnces  the  need  to  ihape  and  pergonaiize  our  environment.  Design- 
fe4i?l!ig  Gifeatlva  and  functional  tools  helpe  satisfy  thii  need.  Nature  doei  not  provide  tools, 
only  natural  reiources  and  aner^p  The  imagination  developa  tmls  to  shape  and  peraon- 
^^allze  the  environment. 

Children,  like  adultly  need  to  personalize  their  surroundings*  From  infancy,  children 
j^lnveitigate  the  material  world.    Their  interest  arisen  from  a  deiire  to  control  or  use 
f things  about  them.  Pleasure  in  making  things  happen  permeates  children's  earliest  con- 
itaet  with  mateiials.  To  destroy  and  construct  helps  learning  properties  of  thingSj  and  in 
ptfais  way  children  devaiQp  concepte  of  weight,  height,  eize,  volume  and  texture^ 

The  ideas  and  imagination  of  children  are  eKpreesedin  the  thingi  they  build,  Primi- 
l^tlve  materials  such  as  sand,  water,  clay  and  wood  attract  and  evoke  concentration  and 
||ftov^tivenesi*    Hatural  and  manufactured  materials  of  many  shapes,  colors  and  textures 
Vsttmulate  children.     Thus  children  have  the  ability  to  turn  sticks  into  wild  hovses  and 
lliimk  tiiat  adults  overlook  into  usable  tools  and  materials, 

'  Children  must  work  with  their  hands,  minds  and  hearts.  It  is  mot  enough  for  them  to 
^■Watch  the  industrial  arts  teacher  demonstrate  how  to  shape  wood,  clay  or  metal  with  tools, 
[jGhUdren  need  their  own  equipment,  simple  and  workable. 

Much  equipment  used  in  on  elementary  schoo]  industrial  arts  program  can  be  de^ 
IJaJgned  and  constructed  by  parents,  teachers  and  children.  Classroom- made  tools, 
pma^ines  and  processes  are  dheaper  than  their  comn^ercial  counterparts.  Tools  do  not 
^  ^have  to  be  purchased  to  be  useful  or  durable*  Tools  made  by  children  and  teachers  cun 
|f4be  specialized  for  the  particular  needs  of  a  project.  For  example,  if  2- inch  holes  need 
*^to  be  cut  in  cardboard,  kids  can  design  a  tool  to  cut  this  si^e  hole. 

Tooli  made  in  the  classroom  can  renect  a  personality  and  humanness,  TMe  tools 
l^ari  feel  good  and  be  fun. 

When  children  ai  e  involved  with  tool  construction,  they  heiter  understand  the  inter- 
Icdon  between  tools  and  materials.  They  become  the  true  shap^rs  and  masters  of  thp 
aaterial. 

Here  are  some  su^estions  for  tools,  simple  machines  and  processes  that  are  in- 
Jlg3^^sive  and  easily  incorporated  into  an  elementary  school  indui trial  arts  classroom, 
BaU  of  the  suggestions  can  be  constructed  at  school  or  in  a  home  workshop  by  either 
IPlarents^  teachers  or  children,  I  am  not  recommending  throwing  out  traditional  tools, 
feChUdren  learn  a  lot  hammering  and  sawing  with  purchased  tools,  1  am  merely  suggesting 
|alternatives  that  can  be  fun  and  exciting  to  try  with  young  children, 

•  A  wrench  can  bt  Cut  ggt  of  woadan  ifock,  sUher  on  □  {ig  law  or  wifH  a  eoping  |qw, 

•  Bolts  art  thrssded  dowel  rods  ]/2^inch  thiEk,  The  null  ore  2=  hy  2-Inch  iqyoras  wifh 
^4;;vthe  eenter  drilled  and  fhreaded, 

•  Simple  ihapei  can  be  cuf  ouf  of  wo^  on  the  jig  sqw  sr  ssber  sow  to  mska  seraw  drlvari. 
fe  :    m  An  x-fieto  blode  eon  be  mounted  on  a  wooden  bloek  for  essy  duttlng  of  holes  In  eoidboord, 

v  A  nsll  h  used  q%  a  center  punch. 

Simple  hammers  ore  made      drilling  bloeki  af  wood  and  gluing  dowel  rods  Into  the  holes, 
rDl^rent  sizes  ond  shapes  of  hammers  con  be  constructed. 
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•  W^deh  no\\%  arm  made  by  ll^rpaning  a  imqtt  dowel       in  s  regytdr  pencil  iharpener^ 
m  Old  hddc^w  blades  Can  be  raeycled  fo  make  ferrifig  dardbQard  iaws# 

•  A  bow  drill  ll  mQde  frdm  a  iharpened  nail,  a  dowel  rod,  a  leaf  her  If  rap  and  a  wooden  bow. 

•  Cardboord  can  be  used  fo  o^sfryef  shelves* 

•  Cover  oordboafd  wlfh  burlap  of  any  fabrlo  fo  pr^uee  a  bullefin  board* 

•  A  broken  hacksaw  blade  con  be  inierted  Info  ptosfie  fubing  fo  make  o  soapifona  lowi 

•  To  moke  eraser  prassei,  draw  lefferS/  numbers  or  designs  on  large  arose rl«  Corve  owoy  fhe 
undeitred  secflens* 

•  Relief  prinfs  eon  be  mode  fr^  any  objeof  wlfh  o  Surfooe  feMfure^ 

•  Clay  rlbi  eon  be  ouf  from  wood/  plexlgtasi  or  ofHer  scrap  maferiols* 

m  To  m^e  a  wire  frlmmer,  cuf  Q  saw  kerf  on  each  end  of  a  3/8^inch  dowel  rod*  Send  s 
sfyrdy  wire  ond  Inserf  ends  Info  fhe  kerfs*  Wrap  fhe  oufside  wlfh  wire, 

•  To  moke  o  needle,  drill  dowel  r^,  ond  glue  snd  Inserf  sewing  moohlne  needle* 

•  Clay  dug  by  sfydenfs  or  purohosed  coftimerelolly  son  be  mined  or  kneoded  by  ploolng  If 
in  a  fub  and  sfepping  In  If  wlfh  ^re  feef* 

Ms*  Pofferson  Is  wlfh  fhe  Induifrlol  Arfs  Dapoffmenf  of  North  Carolina  Sfafe  Uni versify,  Raleigh^  N*C* 


Industrial  Arts  Activities  Center  and  Metrics 

James  R  Snyder 

Given  a  list  of  tooli,  a  list  of  materlali,  a  series  of  initrucrtoni  and  a  setof  ilides, 
the  activity'  center  begins  to  bxizz  with  sound  of  children  workings 

Tha  emphaiii  of  our  center's  activities  evolves  from  the  need  for  leaming  about 
metric  measurement*  Because  the  cost  of  metric  measuring  instruments  for  the  class- 
room can  be  very  expensive,  we  have  developed  metric  Instruments  that  are  constructed 
by  the  children.  This  activity  provides  an  Interdisciplinary  flavor  to  the  activity  center. 
The  children  develop  many  new  skills  while  constructing  the  Instruments^  and  later  they 
use  these  instrum^ts  to  expand  further  their  knowledge  of  mathematics* 

While  the  children  construct  the  instruments  they  use  the  metric  system  for  measur*- 
ing  parts  to  be  cut,  fabricated  and  calibrated* 

Many  industrial  arts  techniques  are  used  in  the  development  of  the  mathematics 
initrumentSp  The  task  require  children  to  saw,  hammer  and  measure  at  various  levels 
of  skill  development*  Each  new  Instrument  requires  the  use  of  more  new  tools.  The 
simplest  instrument  requires  the  child  merely  to  silkscreen  a  meter  stick  while  tha 
eomplek  construction  of  a  caliper  requires  the  chUd  to  use  a  saw,  hammer,  stapler,  . 
combina'tlon  square  and  miter  box. 

The  mathematical  concepts  are  developed  through  exercises  that  have  been  designed 
especially  for  each  instrument.    An  example  of  an  exercise  is  finding  the  dimensions  of 
a  room  with  a  trundle  wheel*    It  is  said  that  the  trundle  wheel  is  usable  for  irregular 
lines  but  not  very  accurate  for  measuring  wall  to  wall.  With  the  proper  introduction  to 
the  trundle  wheel  children  can  solve  the  challenge  that  they  face*  In  this  mathematics 
activity  the  children  are  introduced  to  terms  such  as  dlameterj  rndius  and  circumference. 
The  children  discover  the  measurements  of  the  wheel  for  each  of  these  terms*  Then  the  : 
children  do  the  activities  and  solve  the  problems  on  the  activity  sheet,  if  the  children  are 
stumped,  they  are  guided  by  the  teacher  through  questions  that  will  allow  them  to  arrive  at  5 
the  proper  solution.    This  is  only  one  example  of  the  use  of  the  instruments  which  are  } 
constructed*  '  ^ 

The  center  is  equipped  with  tools  for  10  children.  The  materlala  are  prepared  for  ^ 
different  stages,  depending  upon  the  ability  level  of  the  children*  The  task  may  cil  for  tfie  ?| 
construction  of  a  trundle  wheel.  For  kindergarten  children  the  materials  may  be  pre* 
pared  to  the  stage  that  they  only  need  to  drill  holes  with  power  drills  and  assemble  the  J 
wheels  with  a  screw,  washer  and  nut,  A  fourth  level  child  may  be  required  to  cut  the 
wheel  with  a  sabre  saw  and  template,  cut  the  handle  to  65  centimeters,  silkscreen  tbm  i% 
calibrations  onto  the  wheel,  drill  holes  in  wheel  and  handlej  and  assemble* 


|gf  -  In  addition  to  davaloplng  techniquas  in  industrial  arcs  and  mathematlca  in  die  child- 
It  li  important  to  be  aware  that  reading  and  direction  skills  can  be  developed  in  them. 
^II^QCabulary  and  word  recognition  is  taught  according  to  the  level  of  children*  It  im  impor- 
Sjint  to  develop  the  comrnunlcations  skllla  at  all  levels  and  to  expand  childrsn*s  opportuni- 
|]ties  to  follow  written  dlrectioni.  As  a  follow-up  to  the  activities,  the  teacher  should 
?f direct  the  children  Into  a  written  or  oral  exercise  to  explain  the  procedure  they  followed 
iji'to  Gonitruct  the  Initruments  and  the  way  they  used  the  instruments  to  solve  mathematics 
l^problemi^ 

%-  Our  initrumenti  include  the  caliper,  depth  gauge,  trundle  wheel,  meter  stick  and 
f  intaiuring  cord.  Theie  ^re  direct  measuring  instrumented  Indirect  measuring  concepts 

are  also  taught  at  upper  levels  and  employ  constructed  instruments  such  as  the  transit, 
:  hypsometer  and  clinometer*   Using  these  indirect  measuring  instruments  involves  using 

concepts  from  geometry  and  trigonomctryp  These  instruments  allow  for  experiences 
:  in  areas  such  as  surveying  and  rocketry, 

^  Otiier  Instruments  are  also  constructed  in  the  activity  center,  Geotwards  are  con- 
\i-  sttucied  by  tiie  children.  Many  problems  are  solved,  and  discoveries  are  made  v.4th 
^  thti  instrument.  In  addition  a  balance  is  constructedp  This  item  is  always  changing  since 
\  there  are  many  uses  for  a  balance.  The  mathematics  people  use  it  in  developing  die 
3  number  sentence.  The  science  people  use  it  as  a  simple  pan  balance.  The  science  de=^ 
"sign,  as  an  example^  employs  a  large  coke  tottle,  a  marble,  a  65^ centimeter  piece  of 
t  lathj  two  rubber  bands  and  two  styrene  cups. 

The  ability  to  adapt  to  identified  needs  and  to  develop  industrial  arts  activities  to 
/  meet  those  needs  is  the  ultimate  goal  in  our  centers. 

Mr,  Snyder  U  eurrfeulum  developmtnt  speqldlUf'^  Induitrlal  Arfs^  wifh  the  Wast  Virginia  Dapgrtmenl"  of 
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lEIactrical  Power  from  the  Atom 

1  Kenneth  H.  Bergman 

F  Probably  J,  J,  Thomson  in  1896  began  the  process  of  our  eventual  development  of 
^atomic  energy.  He  was  the  one  v^ho  first  suggested  that  all  things  were  made  of  similar 
l^small  particles.  The  Curies,  Bohr,  and  Butherfordmade  additional  contriburions  through 
l^sqperimenting  and  theorizing  to  produce  our  present  concept  of  atomic  structure.  (1) 
tl  :  The  process  of  nuclear  fission  was  first  demonstrated  by  Ernest  Rutherford  in  1919 
lichen  he  was  able  to  bombard  nitrogen  with  alpha  particles  to  transmit  nitrogen  into 
iOTygeHj  a  process  that  was  believed  to  be  impossible.  The  invention  of  the  cyclotron  and 
Kiflie  VandeGraff  generator  in  1931  stimulated  nuclear  research,  as  higher  energies  and 
gigrtater  variety  of  particle  acceleration  were  available  for  the  first  time.  Enrico  Fermi 
itiieoriied  that  It  was  easier  to  produce  radioactivity  by  bombarding  nuclei  widi  neutrons 
it^an  with  alpha  particles,  (The  alpha  particle  is  the  nucleus  of  the  helium  atom,  2  neutrons 
Kiiid  2  protons,)  He  was  successful  with  this  idea  when  he  bombarded  all  elements  below 
pSburine  on  the  atomic  chart.  When  he  was  working  with  uranium,  he  found  that  there 
|l|i^^ared  to  be  a  new  element  produced  after  the  radiation  of  uranium.  In  1934  he  pub» 
§I^hed  a  report  of  this  happening  and  speculated  that  a  new  element  had  been  produced 
Ipi^  a  result  of  this  experiment.    He  described  in  this  paper  three  chain  reactions  that 
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occurred  in  the  formation  of  this  new  tlement.  Two  German  scientists  later  confirmed 
thii  dlicovery* 

In  1939,  Hahn  and  Strasgmann  were  able  to  duplicate  Fermi'g  experiment  and  went 
one  step  further  to  produce  the  first  fission  reaction*  (2)  This  fission  reaction  was  not 
accepted  as  such  by  these  scientists  because  of  the  unusual  results.  Previous  cranamu- 
Cation  involved  only  a  change  of  one  or  two  atoms  in  molecular  structure;  this  change 
amounted  to  a  splitting  of  the  uranium  into  two  rouglily  equal  sized  atoms* 

The  publication  of  the  successful  splitting  of  the  atom  triggered  an  attempt  to  dupll* 
cate  this  experiment  in  many  other  places  such  as  in  the  United  StateSi  France  and  Britain, 

The  discovery  of  the  fission  process  by  these  Germnn  scientists  during  the  time  of 
Hitler's  cUctatorship  would  have  made  possible  Hitler*s  complete  domination  of  the  world 
had  he  only  recognized  the  potential  of  atemic  power,  Fermi  and  his  associates^  who  did 
much  that  led  to  fission  reaction,  were  residents  of  Italy  when  Mussolini  was  ruling  that 
countryi  and  his  recognition  of  the  experiments  in  atomic  power  would  have  again  been 
disastrous  for  the  enemies  of  these  two  countries. 

In  1942  Fermi  was  in  the  United  States  at  the  University  of  Chicago  and  with  hie 
colleagues  was  continuing  to  work  on  the  bombardment  of  the  nucleus  of  the  uranium 
atom.  The  outcome  of  this  work  was  the  construction  of  the  first  atomic  pile.  Between 
3  and  3:30  in  die  afternoon  of  December  2|  1942,  Enrico  Fermi  announced  that  the  atomic 
pile  was  operating  on  aself-sustainingbasisandwas  producing  one-half  watt  of  power,  (2) 

This  first  atomic  pile  consisted  of  a  pile  of  uranium,  uranium  oxide  and  graphitei 
about  20  by  24  by  20  feet.  Each  of  the  various  materials  were  compressed  into  blocks 
about  8-1/2  by  4  inches  and  then  placed  in  a  wooden  supporting  lattice  of  the  dimensions 
that  had  been  computed  as  the  critical  si^ie  to  cause  a  self-sustaining  reaction.  Control 
of  the  pile  was  accomplished  by  means  of  cadmium  rods  that  were  withdrawn  to  cause  the 
pile  to  begin  to  heat.  On  December  12th  the  pile  was  permitted  to  generate  200  watts  of 
power,  (2  &  3) 

Before  August  1939,  all  experimenting  with  atomic  energy  in  the  United  States  was 
done  without  the  money  or  backing  of  the  United  States  govemment,  Albert  Einstein  sent 
a  letter  to  President  Roosevelt  to  convince  him  that  work  on  atomic  energy  should  pro^ 
ceed  as  fast  as  possible  and  with  the  aid  of  the  government,  president  Roosevelt  agreed, 
and  in  January  1940,  56,000  was  granted  to  Columbia  University  for  fission  research  ■ 
under  the  direction  of  the  Army  and  Navy,  (2)  The  atomic  bomb  was  developed  as  a  re- 
sult of  this  experimenting. 

ATOMIC  POWf  R  PLANTI  IN  THE  UNITED  STATES 

The  first  chain  reaction  that  produced  any  power  occurred  in  December  1942,  but 
the  first  reactor  to  proJu^e  power  on  a  regular  basis  began  in  August  1951  and  was  a 
liquid  metal  fast  breec^.er  rea  ltor.  It  was  identified  as  the  Experimental  Breeder  Reactor  \ 
I  (EBR  1)  and  was  opf  rated  b^  the  Argonne  National  Laboratory,  (5)  The  first  commercial  f 
atomic  power  plant  began  jperation  on  December  18,  1957,  and  was  a  pressurized  water  ' 
reactor.  A  boiling  water  reactor  began  operation  in  August  1960  and  was  located  in  ^ 
Illinois,  (4)  The  pressurized  water  reactor  (PWR)  and  the  boiling  water  reactor  (BWR)  4 
are  light  water  (urdinary  water)  reactors  and  are  less  expensive  to  operate  than  heavy  1 
water  reactors.  Other  experimental  types  that  will  not  be  discussed  are  air  cooled,  ] 
carbon  dioxide  cooled,  helium  cooled  and  nitrogen  cooled.  Each  has  its  advantages  and  : 
disadvantages. 

PRESSURIZED  WATER  REACTORS  I 

The  Shippingport  Atomic  Power  Station  was  the  first  commercial  power  plant  to  Al 
operate  in  the  United  States,  This  reactor  heats  water  in  the  area  of  the  reactor  and  is 
maintained  under  a  pressure  of  1800  pounds  per  square  inch  at  a  temperanira  of  500  3 
degrees  F,  The  moderator  and  coolant  are  ordinary  water,  and  the  size  of  the  reactor  la  | 
about  6  feet  by  6,8  feet.  It  createi  about  230  megawatts  of  heat  but  |eneratti  only  60  J 
migawatti  of  power  (26  percent  efficient)*  l1 

The  reactor  li  contained  in  a  concrete  structure  and  has  a  dome  ihaped  top,  Thii^ 
riaetor  vesiei  is  about  30  feet  high  and  11  feet  acrosi.  The  very  top  has  the  eontrol  rod'^f 
drive  meehaniim  that  movei  the  rods  up  and  down  according  to  power  needs,  The  prei*  J 
iure  htad  U  found  Juit  bilow  the  rodi  and  the  head  retains  the  ittam  in  place  io  diftt  It  J 


^s:^tto3ugh  di#  outiet  noEzle*  The  control  rod  ^ides  are  located  below  the  preiaure 
1^  ^Ibw  thege  guides  the  reactor  core  li  found.  This  is  where  the  atomic  reaction 
^^©■htatfiig  of  tfie  water  take  place.  The  tottom  of  the  vessel  is  rounded  and  extends 
"iflthe  reactor  core  atout  twice  Its  length-  this  acts  as  a  reservoir  for  the  water  and 
^ateriiUs  &at  may  fall  out  of  the  core, 

|Thfe  rescCDr  vessel  conmins  about  110  tons  of  uranium  fuel  which  can  produce  the 
^pivalmit  of  9  million  tons  of  coal.  The  uranium  is  contained  in  pellets  in  staln^ 
|g|^  tiibas  that  have  been  inserted  into  a  grid  pattern  in  the  vessel.  Control  rods 
3e  of  ^umlnum  or  cadmium  and  are  inserted  or  withdrawn  as  tiie  power  demand 
l^jttires.    Water  clrculatei  through  the  grid  iyitem  to  pick  up  the  heat  and  help  to  hold 
'  ^x^SikWit  temperature  below  melting* 

It  iOIUNQ  W^ER  RCACTOR 

The  ftrst  large  stee  commercial  boiling  water  reactor  was  started  in  October  1959 
^byfte  Commonwealth  Edison  Company  and  was  located  near  Morris,  Illinois,  There- 
;^  actor  core  of  Ae  newer  units  of  the  Dresden  Plant  contain  IM  tons  of  uranium  fuel, 
|Uranlum  238  Is  sUghtiy  enriched  witih  Uranium  235  and  is  the  fuel  of  these  reactors.  The 
IpjPiCtor  vess^  is  70  feet  high  and  weighs  about  800  tons  when  loaded.  Water  circulates 
pufound  ^e  fuel  rods  and  is  heated  to  546  degrees  F  and  to  a  pressure  of  1000  pounds  per 
pf^quare  inch.  The  BWR  requires  one  less  step  in  producing  electricity  and  should  be  less 
l^^niiva  in  cohimiction, 

T^e  sun^unding  vessel  of  the  reactor  is  made  of  thick  carbon  steel  and  lined  with 
^i^j^ess  Steele    The  reactor  or  containment  building  is  made  of  reinforced  concrete. 

purpose  of  this  building  is  to  prevent  any  atomic  rat^atlon  from  escaping  to  the  sur^ 
p^odndlhg  area  if  a  leak  or  accident  occurs.  Inside  the  containment  buUding  there  is  a 
^tA-'lined  concrete  dry  w^l  that  contains  the  reactor  vessel,  and  this  is  die  primary 
^^^inmrnt  device.  As  with  all  atomic  power  plants  built  in  the  U.S.j  there  are  repetitious 
pfafe^  devices  and  procedures  used  to  contain  any  leaks  or  accidents.  Many  foreign 
piloniic  power  plants  do  not  have  such  multiple  safety  devices,  but  simply  use  several 
|j|it  of  water  over  tiie  top  of  die  reactor  for  radiation  absoiption  and  pratectlon. 

IfHt  UQUID  UWrkL  FAST  BREEDER  REACTOR  (LMFBR) 

The  EBR  I  produced  the  first  nuclear  generaced  power  in  the  United  States  in  August 
|lfSl  and  continued  to  operate  until  December  1963.  The  EBR  I  was  built  operated  by 
fttife^  Argonne  National  Laboratory,  According  to  many  of  those  Involved  wldi  these  pro- 
Jgriiiii,  tiie  LMFBR  is  the  only  reasonable  alternative  to  the  future  of  atomic  power  pro-- 
Ruction  or  any  type  of  power  production.  Light  water  reactors  presently  get  1  or  2  per- 
|int  of  tile  available  power  from  the  uranium  fuel,  whereas  the  LMFBH  can  extract  60 
|ircent  or  more  of  the  power  from  the  uranium. 

After  Ae  EBR  I  was  built  and  used,  the  next  steps  in  deslpiing  and  using  the  LMFBR 
^0re  accomplished  througji  the  Sodium  Reactor  Experiment  in  1957,  the  H^lam  Nuclear 
g0Wer  Facility  in  1962  and  tiie  submarine  experiments  which  continued  riiese  steps.  The 
Hfi:  n  and  the  Fermi  Reactors,  which  began  operation  in  1963,  produced  62.5_and  200 
"Igiwatts,  reipectlvely.  The  last  test  f acuity  for  the  LMFBR  is  the  Fast  Flux  Test 
U]^  tiiat  is  located  in  Washington  state  and  is  supposed  to  begin  operation  in  1978.  From 
pU^pf  these  experiments  the  final  desi^  of  this  first  commercial  LMFBR  will  be  de- 
[^^id*  Thm  Clinch  River  Breeder  Reactor  (CRBRP)is  scheduled  for  operation  by  1981, 
Cooperation  between  the  U,S,  and  West  German  governments  has  made  possible  the  con- 
^uatii^  Wid  operation  of  the  Southwest  Experimental  Fast  Oxide  Reactor  which  also 
^tributed  to  Ae  construction  of  a  commercial  LMFBR  plant,  the  CRBRP, 

fTlie  Clinch  River  Plant  will  have  a  reactor  power  of  975  megawatts  wid  an  output  of 
^0;  megawEtts  of  electrical  power.  The  primary  sodium  will  be  heated  to  995  degiF^s  F, 
HtJ^a  steam  wUl  be  available  at  Regenerator  at  900  degrees  and  1450  pounds  per  square 
^Sfii  The  core  ftiel  will  consist  of  plutonium  oxide  and  uranium  oxide,  and  the  control 
lods  wUl  be  made  of  toron  carbon.  The  overfall  hei^t  of  the  reactor  vessel  is  55  feet, 
H^yrlt^li  20  feet  in  diameter*  There  will  be  217  fuel  rods  per  assembly  and  198  core 
miimUles;  each  fUel  rod  is  14  feet  in  lengdi.  There  will  be  150  blanket  assemblies, 
""Bfplace  ffiat  tiie  reaction  takes  place  Is  only  3  feet  high  and  about  6  feet  in  diameter, 
'The;  sodium  heat  transfer  system  consiste  of  a  primary  system  and  a  secondary  sys^ 
;frii# -sodium  m  tiie  primary  system  is  moved  through  flie  reactor  core  with  a  5000 
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horiepowar  electric  moCQr  in  each  of  the  three  primary  sodium  systems.  The  three 
secondary  pumps  will  ba  ilightly  smaller  than  the  primary  pumps. 

As  ie  staain^oparated  generators  will  be  capable  of  producing  350  megawatts  of 
eleetrical  power  when  the  reactor  Is  putting  out  975  megawatts  of  heat,  the  plant  is  36 
perc«ic  effieient*     Efficiency  of  the  next  plant  is  expected  to  be  about  40  parcent.  (11) 

THE  ONLY  ALTERNATIVE 

TTie  fuflire  needs  of  this  country  for  electrical  energy  are  expanding  rapidly.  In  1970 
each  perion  in  the  U*S*  consumed  7,300  kilowatt  hours  (KWH)  of  electrical  energy.  In 
1980,  it  is  eKpected  to  be  13,000  KWH,  almost  double  in  10  years.  In  1990,  it  is  expected  . 
,  to  be  22  megawatt  hours,  and  33  megawatt  hours  by  the  year  2000,  Much  of  the  increased 
demand  will  be  due  to  expanded  use  of  electrical  applia^ceSi  industrial  demandi,  and  In^ 
creased  use  for  heating  and  cooling  that  is  now  being  supplied  by  gas  and  oil.  It  is  ex^ 
peeted  tiiat  Ae  entire  U.S*  reserve  of  oil  will  be  depleted  by  1995,  Some  of  this  could  be 
saved  by  Increased  output  of  atomic  power,  Widiout  nuclear  power  plants  in  the  year 
2000/  coal  will  have  to  be  consumed  at  the  rate  of  10  million  tons  per  day  to  fulfill  this 
electrical  need.  The  need  for  breeder  plants  is  very  great,  as  we  will  run  out  of  available 
IJ,S,  uranium  in  10  years. 

An  advanmge  of  tiie  breeder  process  is  that  when  10  plutonium  atoms  are  fissioned 
or  burnt  up,  ttiere  will  be  12  new  plutonium  atoms  created*  this  is  a  breeding  ratio  of  1,2, 
The  plutonium  produced  by  these  plants  can  be  used  to  fuel  the  PWR  and  BWR,  The 
250,000  tons  of  depleted  uranium  tiiat  will  exist  from  gaseous  diffusion  plants  in  1980  will 
supply  the  fast  breeder  reactors  for  many  years  to  come.  Over  the  next  50  years,  the 
use  of  the  breeder  could  reduce  the  need  for  1,2  million  tons  of  uranium,  Plutonium  i 
presently  hai  a  value  of  from  4  to  5  thousand  dollars  per  pound. 

The  use  of  sodium  as  the  heat  transfer  medium  has  several  advantages.  One  Is  that 
sodium  does  not  slow  the  neutron  bombardment  process  and  thereby  reduce  the  breeding  i 
effect;  another  is  that  the  sodium  does  not  need  to  operate  under  high  pressures^  as  water  ^1 
does.    Sodium  does  not  vaporize  easily  at  the  operating  temperature  of  the  reactor,  and  ?i 
the  danger  diat  water  creates  when  it  vaporizes  does  not  exist.  Special  precautions  are 
needed  to  prevent  tiie  sodium  from  coming  in  contact  with  water  or  air;  this  is  accom^ 
plished  by  surrounding  the  sodium  vessels  with  nitrogen  gas,  (9) 

Another  advantage  to  using  the  fast  breeder  reactor  is  in  future  costs.  The  cost  of 
production  In  the  light  water  reactor  is  about  2,15  mils  per  KWH;  the  breeder  reactor 
produces  power  at  a  cost  of  0,9  mils  per  KwH, 

Other  forms  of  energy  should  be  considered  for  use  by  the  year  2000,  Solar  energy, 
when  properly  harnessed,  can  supply  from  5  to  10  percent,  Geothermal  power  will  be 
able  to  furnish  less  than  1  percent  of  the  power  needs;  hydroelr''ctric  3  percent;  wind 
2  percent;  tides  0  percent;  all  by  the  year  2000,  if  sufficient  n^  loy  and  experimenting 
are  done,  it  may  be  possible  to  develop  atomic  fusion  for  future  power  needs p  (12) 

As  32  leading  scientists  have  stated,  "We  can  see  no  reasonable  alternative  to  an 
increased  use  of  nuclear  power  to  satisfy  our  energy  needs,"  They  were  referring  to 
the  use  of  breeder  reactors  as  the  alternative  to  producing  all  of  our  electrical  power. 
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pfjh©  Engine  of  the  Future 

J  Raymond  Crawford 

■  In  the  past  few  years  we  have  wioiessed  a  growing  public  concern  over  the  fate  of  die 
ISonventlonal  automobile  power  source,  the  gasoline  engine^  Increased  Interest  in  im^ 
|proved  fuel  economy  and  die  shadow  of  steadily  tightening  federal  vehicle  emission  stand- 
lards  have  produced  a  great  deal  of  both  support  and  opposition.  Can  the  gasoline  piston 
yhiflne  be  improved  sufficiency  to  satisfy  emission  control  laws?  Might  it  be  replaced 
^y-i:ioma  other  type  of  power?  Replace  it?  With  what?  What  fuel  might  be  usedj  or 
pppropriately,  what  taml  will  be  available  by^  my^  1990  or  2020?  Is  there  another  engine 
teAreplaee  "eld  reliable?'*  When  will  it  emerge  from  the  obscure  to  the  familiar?  The 
pdilbwing  general  statements  will  lead  to  furdier  discussion  of  several  possible  low^ 
pmiSiion  engine  candidates  for  the  future.  The  future  alluded  w  implies  a  time  frame 
f^endlng  into  the  1990's, 

pITiRNAL  eOMBUlTION  iNQINE 

g^"'  If  we  pause  and  look  back  to  the  turn  of  the  twentieth  century,  we  observe  diat  diree 
^inpetitive  forms  of  power  were  about  equal  in  prominence  —  steam,  electric  and  gaso^ 
R&e.  Steam  power  required  an  abundance  of  bulky  plumbing  with  an  explosion  potential 
mv  every  jotat.  Indeed,  it  took  much  courage  to  remain  in  tlie  vicinity  of  an  operating 
^^am  engliie*l  In  spite  of  the  fact  that  an  electric  car  won  tlie  first  American  automobile 
^ftiek  race.  It  was  never  again  to  present  a  competitive  threat  to  eithr  r  steam  or  gasoline 
^pwer*  TTie  electric  car  never  was  able  to  achieve  either  accepta;  e  range  or  speed* 
^Mt  left  only  die  gasoline  engine  to  start  its  rise  to  prominence  as  the  automotive  power 
^^it\of  the  wcirld* 

r,,  TOe  internal  combustion  engine,  with  which  most  of  us  are  familiar,  uses  a  mixture 
JSii  (usually  gasoline)  and  air  within  the  engine.  A  small  charge  of  the  air-fuel  mixture 


is  ignited  Inside  each  cylinder  (or  chamber  of  the  rotary  piston  engine)  to  build  pressure 
for  the  power  impulse*  Several  extra  processes  are  necessary  to  produce  each  power 
impulse.  These  begin  with  an  intake  process  which  chariw^a,  combustion  chamber  with 
alr=fuel  mixture.  The  next  event  Is  comprcssionof  the  air-fiiel  charge  followed  by  spark 
i^ition.  The  resulting  pressure  rise  from  the  expanding  gases  exerts  great  force  on  the 
piston,  which  in  turn  travels  downward  in  the  cylinder  transmitting  force  to  th#  crank- 
ahaft.  The  burned  gases  are  expelled  by  the  exhaust  stroke,  thus  completing  di^^our- 
stroke,  five»event  cycle  of  combustion,  A  V-S  equipped  car  traveling  60  mph  requires 
that  a  new  fire  must  be  ipiited  about  9,600  times  every  minute. 

The  reciprocating  piston  engine  includes  the  four-stroke  (OTTO)  cycle  and  two* 
stroke  cycle.  Engine  types  can  be  further  classified  as  spark  ignition  and  diesel  (com- 
pr^a^inn)  ipiition  engines,  either  of  which  may  be  two-stroke  or  four-stroke  cycle. 

The  gas  turbine  engine  is  another  form  of  internal  combustion  engine.  In  the  gas 
turbine  engine,  a  continuous  flame  expands  burning  gases  which  blow  through  the  blades 
of  a  turbine  wheel  causing  the  turbine  to  spin  at  very  high  speeds.  The  turbine  shaft  then 
transmits  power  to  the  vehicle  drive- train. 

EXTERNAL  COMBUSTION  ENGINE 

The  extemal  combustion  engine  is  one  in  which  the  fuel  is  burned  outside  the  basic 
engine,  Such  engines  as  the  Rankine  cycle,  Lear  steam  engine  and  the  Stirling  engine  all 
are  considered  extemal-combustion  engines  and  will  be  discussed  later  in  more  detail, 

BY-PRODUCTS  OF  THE  COMBUSTION  PROCESS 

Nearly  every  known  combustion  process  yields  some  undesirable  by-products.  Car- 
bon monoxide  (CO),  unbumed  hydrocarbons  (HC).  nitric  oxide  (NO),  particulates  and 
smoke  are  the  principal  by-products.  . 

Carbon  monoxide  (CO)  is  an  invisible,  odorlessp  highly  toxic  gas  formed  during  com- 
bustion whenever  too  much  fuel  is  present  for  the  amount  of  oxygen  available. 

Unbumed  hydrocarbons  (HC:)  result  from  incomplete  combustion.  The  relatively 
cool  combustion  chnmber  and  cylinder  wall  surfaces  may  cause  sufficient  temperature 
drop  to  cause  quenching  of  the  flame  around  the  perimeter  of  those  surfaces.  Soma 
hydrocarbons  contribute  to  the  formation  of  photochemical  smog  when  mixed  with  oxidaa 
of  nitrogen  in  the  presence  of  sunlight. 

Nitric  oxide  (NO)  is  chemically  active,  and  much  of  it  changes  to  nitrogen  dioxide 
(NOj),  For  simplicity,  all  oxides  of  nitrogen  are  labeled  NO^^.  NO  is  the  result  of 
oxygen  combining  with  nitrogen  at  high  temperarurcs.  When  certain  hydrocarbons  are 
combined  with  oxides  of  nitrogen  and  exposed  to  sunlight,  photochemical  smog  is  formed. 
Some  of  the  chemicals  in  smog  present  signifiGant  health  hazards  and  some  also  are 
damaging  to  plant  life. 

Particulates  are  small  solid  particles  of  fuel  addicivesg  soot,  iron  oxides  (rust)  and 
sulfates  (sulfuric  acid).  When  the  Environmental  Protection  Agency  (EPA)  became  con» 
cemed  over  the  sulfate  emissions  emitted  from  catalytic  exhaust  converters,  several 
studies  were  initiated  to  determine  if  a  threat  really  exists  and  what  might  be  done  about 
it.  It  appears  that  other  chemicals  are  being  formed  in  the  catalytic  process  of  trans- 
forming  carbon  monoxide  and  hydrocarbons  to  harmless  carbon  dioxide  and  water. 
Before  the  catalytic  converter  was  required,  sulfur  dioxide  (SO2)  was  emitted  from  all 
exhausts  in  small  amounts,  The  catalytic  action  causes  some  of  the  SOg  to  be  trans- 
formed to  sulfur  trioxide  (SO;^),  which  reactR  with  the  normally  present  water  vapor  and' 
,  forms  sulfuric  acid.  ^  L 

Ford  Motor  Company  maintains  that  HPA  overstated  the  problem  due  to  an  overly 
pessimistic  set  of  assumption^  concerning  traffic  density  and  the  amount  of  sulfur  in  i 
unleaded  fuel.   Ford  and  others  are  conducting  research  to  determine  the  seriousness  of 
the  health  and  environmental  threat.    At  present,  it  appears  that  no  one  has  a  lolutioni 
other  than  to  relax  the  standards  for  unbumed  hydrocarbons  which,  in  turn,  would  allow  - 
removal  of  catalytic  converters,    A  second  solution  might  be  to  allow  removal  of  sulfur 
from  gasoline. 

Visible  smoke  from  a  gasoline  engine  indicates  a  need  for  engine  repair,  whlla^ 
visible  sniLOke  from  a  diesel  indicates  incorrect  adjustments.  In  either  cpse,  smoke  is  1 
visible  particles  being  emitted  from  the  engine.  The  cloud  of  condensed  water  vapor^ 
from  the  exhaust  in  cold  weadier  should  not  be  mistaken  for  smoke.  i 
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l^&ri  y^lele  emission  standards  are  stated  In  units  of  grams  per  mile  (^m)  for 


Grcxns  P@r  Mi  ia 

HC 

CO 

Orlginai  ]97B  itandsrd 

0,41 

3.4 

0,4 

Interim     1975  Adjyifed 
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15.0 

3,1 

1976 

]  J 

15,0 

3,1 

}977 
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15,0 

2,0 

197S 

.41 

3,4 

0,4 

^K^^^imA  NOx*  Each  manufacturar  must  submit  new  vehlclas  to  EPA  for  esdiauitlva 
fsfringtnt  teste  to  prove  die  vehicle  will  not  emit  more  than  the  allowable  amount  for 
*W^^mod^.  These  itandardi  have  been  Juggled  about  due  to  manufactueri  clatma 
^^'^rdi  have  tightened  too  much  too  soon.  There  have  been  other  "complalnta" 
1^4'"  ^cesslve  coats  of  reaearchlng  ways  to  meet  ever- tightening  EPA  emisaion 
have  precluded  money  for  researching  alternative  i^wer  lourcei,  Since  emii- 

 ^itattdardi  have  be^  rattier  confusing*  the  following  chart  should  help  to  clarify  Just 

tiiiy  stand  as  of  February  1976: 

r  ^ 

ir 

at 

r 

t 

5  "'..  ^The  list  of  fuels  which  can  be  used  In  an  engine  includes  compressed  nawril  gas 
feNO),  liqulfled  namral  gas  (LNG),  liquified  petroleum  gas  (LPG),  hydrogen,  alcohol, 
iimnonia  and  mmy  blends  of  gasolines  and  diesel  fuels.  Most  of  these  fuels  have  major 

shortcomings,  ^  ^        ,       ^   •  u 

6  For  instance,  CNC  wUl  not  provide  satisfactory  range,  even  with  the  trunk  filled  wi^ 
Htfi  pressure  cylinders  of  CNG,  Liquid  natural  gas  extends  range  somewhat  over  CNG, 

requires  insulated  storage  cylinders  which  are  bulky  and  expensive.  Not  withiiandhig 
SAm  problems,  naftjral  gas  is  in  critically  short  supply,  LPG  cannot  be  supplied  in 
^Stities  for  even  a  small  portion  of  die  cars  on  our  highways.  These  fuels  could  be 
p[^ized  best  by  fleets  for  short  range  urban  applications.  They  are,  however,  clean- 
ftfning  or  low-emission  fuels. 

fts^  Hydrogen  has  been  attracting  some  interest  in  the  scientific  community  as  a  prac- 
non-pouting  fuel.  It  appear-s  now  that  a  suitable  smrage  system  may  be  possible 
^ch  could  evenwally  lead  to  the  practical  use  of  hydrogen  as  the  first  non-foisil  auto- 
^fiUe  fuel.3  The  processing  of  hydrogen  calls  for  decom^slng  water  into  hydrogen 
mi  "oxygen,  its  basic  elements,  by  passing  an  electric  current  through  a  conductive  water 
lution/  The  hydrogen  will  ttien  be  combined  widi  ma^esium  powder  inside  a  fuel  cas- 
"  &  'feOThig  magnesium  hydride.  The  weight  and  volume  of  tiie  storagfe  containers  is 
BUii^^cesslve about  513  pounds  for  Ae  equivalent  of  20  gaUons  of  gasoline.  Another 
ffipttem  Is  flie  dissipation  of  large  quantities  of  heat  released  as  thm  fu^  container  is 
RUid.-^  The  hydride  can  be  decomposed  easily  to  release  the  hydrogen  gas  for  use  as 
i^lPflydride  cannot  explode  on  impact,  as  gasoline  or  pure  hydrogen  mi^t,  indicating  a 
iSer'ftiel  storage  system.  One  foreipi  firm  has  developed  a  similar  mediod  of  storing 
^fegm  ualng  tttauiferous  iron  granules  for  a  different  type  of  metal  hydride, 
^Rlt^aM>^^^  major  obstacles  remain  to  be  overcome-  1,  There  are  no  major 

^^ct^lon  facilities  for  hydrogen  fuel,  which  would  be  necessary  for  any  significant  use 
P^fSotortsta,  and  2.  Lack  of  a  marketing  or  distribution  network  for  the  exchangeable 
^feasseties  which  would  serve  as  fuel  tanks.  Besides,  a  fairly  costly  mo^flcation  is 
^^ssary  with  present  cars  in  order  to  use  hydrogen  fuel.  It  seems  that  practical  hydro- 
M>rtiel  may  be  some  distance  In  die  future -perhaps,  widi  good  fortune,  by  1990,  Who 
^OT's?'.  r-The  Incentive  for  further  research  with  hydrogen  is  die  promise  of  an  almost 
^fey'iion-poUuting  fuel  in  potentially  unlimited  quantities.  Alcohol  is  more  eKpensive 
Mufacture  luid  has  lower  heat  value  tiian  gasoline.  It  produces  aldehyde  emissions, 
cbnttlbute  to  smog  formation  much  tfie  same  as  hydrocarbons, 
KpCcasoline  is  stUl  tfie  most  practical  ftiel  for  general  use.  It  is  reasonably  easy  to 
Eh^ge  the  blading  for  reduced  emissions  and  operation  at  various  temperatures.  Of 
■""^  e,  wltii  pettoleum  reserve  depletion  being  a  major  concern,  fuel  economy  has  be- 
"  ^v#^  r©tl-requirement  for  au  ^  ......... 
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ALTERNATIVE  POWER  SOURCE S 

Lest  we  aiiow  our  view  of  th©  forest  to  be  obstructed  by  trees,  che  first  power  source 
which  wUl  be  discussed  should  be  the  reciprocating  piston  engine,  with  W'hich  we  are  all 
familiar.  In  spite  of  all  its  inefficiencies  and  shortcomings,  it  still  is  the  most  practical 
and  the  least  expensive  source  ofautomotive^wer  available  today  —  and  may  be  for  some 
time  to  come. 

About  50  million  new  cars  were  built  during  die  years  1971  lo  1975,  many  of  which 
Uied  twice  as  much  fuel  as  those  made  in  the  1960 The  primary  reason  for  the  enor^ 
mous  increase  in  fuel  consumption  was  government-mandated  use  of  emission=control 
equipment,  adjustments  and  modifications.  The  poor  old  piston  engine  suddenly  found 
itself  in  serious  trouble.  First,  it  was  found  to  be  polluting  the  atmosphere.  As  if  that 
weren't  enough,  it  became  evident  that  in  order  to  clean  up  the  exhaust,  we  nearly  had  to 
ruin  it.  In  the  1970's*  engincH  became  hard  to  start,  hard  to  keep  running,  slow  to  wann 
up  and  short  on  power.  Often  it  became  nearly  impossible  to  get  it  to  stop  running.  Gas 
mileage  had  dropped  to  sometimes  less  than  half  that  of  a  ten-year-old  counterpart.  In 
1975,  public  indignation  rose  to  new  heights  when  a  catalytic  exhaust  gas  converter  be= 
came  part  of  most  new  cars  to  the  tune  of  between  SSO  and  $150  each.  Now,  to  add  insult 
to  injury,  John  Q,  Public  is  being  told  that  he  must  use  lead-free  gasoline  which  may  not 
be  available  in  certain  areas.  All  this  has  started  some  really  serious  efforts  to  dis= 
cover  realistic  solutions  to  the  problems  of  atmospheric  pollution  and  petroleum  fuel 
shortage,  yet  still  be  able  to  travel  when  and  where  we  wish.  In  this  age  of  advanced 
technology,  it  seems  hard  to  believe  we  cannot  find  ans%vers  to  the  many  problems  con^ 
nected  with  transportation. 

We  have  seen  the  size  and  weightof  cars  take  a  decided  downward  turn  in  the  intereat 
of  fuel  economy,  iManufacturers  are  shaving  pounds,  even  ounces,  from  engine  weights 
in  their  efforts  to  improve  ftiel  economy.  Removal  of  10  or  20  pounds  from  an  engine's 
total  weight  may  seem  like  an  easy  enough  task  until  one  takes  a  closer  look* 

Chrysler  Corporation  has  announced  an  electronically-controiled  engine  which  was 
designed  to  excel  in  driveability,  emission  characteristics  and  economy.  It  is  called  the 
lean  burn  engine  and  is  slated  to  be  installed  in  200,000  i976-mpdel  cars  with  400  and 
440  cu  in  powerplants.  plans  are  being  made  to  apply  the  lean  bu  m  concept  to  smaller 
engines  later.  This  highly  sophisticated  system,  uses  a  computer  which  receives  signals 
from  ambient  temperature  sensors,  coolant  temperature  sensors,  spaed  sensors  and  load 
sensors,  tiien  calculates  the  best  moment  for  firing  each  cylinder.  Lean  bum  enginei 
are  performing  well  at  an  air/ fuel  ration  as  lean  as  18;  1  and  require  no  cataiysts,  ex- 
haust gas  recirculation  or  air  pumps  except  in  California. 

If  present  plans  for  mileage  requirements  remain  unchanged,  350- 4CW  cu  in  engines 
may  be  discontinued  by  1980-85,  Smaller  V-8s,  6  cylinder  and  4  cylinder  engines  may 
survive  for  10  years  or  so,  providing  emission  standards  can  be  met  by  the  internal- 
combustion  piston  engine.  There  is  always  the  possibility  that  accelerated  development 
of  hydrogen  as  an  automotive  fuel  source  could  save  the  piston  engine,  as  we  know  it, 
from  eventual  extinction. 


STRATIFliO  GHARGf  ENGINf 

Another  innovation  which  might  delay  the  demise  of  the  piston  engine  is  the  stratified 
charge  concept.  The  stratified  charge  principle  provides  for  ignition  of  a  rich  air/fuel 
charge  which  burns  into  a  very  lean  mixture  area  within  the  combustion  chamber.  The 
resulting  average  air/ftiol  ratio  is  considerably  leaner  than  in  the  conventional  engine. 

Efforts  at  reducing  exhaust  emissions  have  resulted  in  a  frustrating  dilemma.  Modi- 
fications which  tend  to  reduce  IIC  and  CO  emissions  also  tend  to  increase  the  amount  of 
NOjf  formed  during  combustion,  and  vice  versa.  Higher  combustion  temperatures  and 
lean  air/fuel  ratios  will  reduce  IIC  and  CO  emissions,  while  high  combustipn  temperatures 
cause  oxidation  of  the  nitrogen  in  the  air  and  thereby  produce  NO^.  TTie ^stratified  charge 
engine  utilizes  a  known  concept.  An  over- all  lean  mixture  reduces  emission  of  CO,  while 
NO 5^  is  reduced  by  causing  ignition  to  occur  in  a  rich  air/fuel  mixture  followed  by  ftjrther 
burning  into  a  lean  mixture  area  within  the  combustion  chamber.  The  fuel  charge  is 
deliberately  stratified  inside  the  combustion  chamber  so  as  to  producs  a  rich  mixture  at 
the  spark  plug  and  a  lean  mixture  elsewhere.  As  a  result,  the  overfall  mixture  is  le? 
e^icient  and  cleaner  burning. 


^®f;tF©fd  Motor  Compffliy  Is  concentradng  on  two  desipe  of  sirartfled-charge  engines? 
Itrttvl^ed  (^t-chamber)  ^glna  and  a  fiiel- injected  engine.  "  heie  are,  however,  only  two 
I0:mmy  possiUa  Vflriatlons  of  the  itratified' charge  concept*  These  engines  should  im- 
|j^WfsiU@l  econoniy  as  well  as  rgduce  erfiausteniisaions*  Many  inventors  and  developers 
yijW^i  TOAed  with  yariattoni  of  the  atratlfled  charge  engine  but  Honda  Motors  of  Japan 
IMuUy  mazketed  ^elr  pre-chamber  version  called  theCVCC  (Compound  Vortex  Controlled 
l^^^lMistton)  ^gina*  Honda  uses  a  dual  carburetor  principle  with  a  three«valve  divided 
llpbanA^.  The  pre* chamber  contains  a  small  intake  valve  through  which  a  rich  air/ftiel 
py^ufl^a  mtmtm  from  the  small  venturi  (rich)  portion  of  the  carburetor.  The  spark  plug 
fSteads  tote  fte  rich  mixture^  which  is  i^ited  easily,  A  large,  or  main,  intake  valve 
l^^ipU  slmultin^UMly  with  the  small  valve  to  feed  a  lean  mixture  from  the  lean  carburetor 
^©  ttit,  larger  sraa  of  tiie  combuitlon  chamber,  The  charge  ii  too  lean  to  be  ignited  by 
f^  tim^^  ipark  ©f  normal  Intensity;  thus  It  depends  on  the  flame  from  the  pre-chamber 
'^'t6  Ipiite  and  buni  xhtmfii  exttemdy  lean  mixture.  Fuel  injection  is  used  on  some 
;^i^|lnes  to  Injsct  tx^  dlrectiy  Into  ttie  pre^ chamber,  and  a  modified  iean= mixture  car- 
j:£uif€n>r  may  b#  usad  to  feed  the  main  combustion  chamber, 

^  \    n^ded  chamber  ^gines  havedemonstratedthecapabilityof  combining  low  emissions 
?  HC  and  CO  wltii  ^>od  fuel  economy;  however,  NO^  emissions  are  not  so  ^od*  The 
;§tandard  of  2*0  gpm  now  projected  for  1977  can  be  met,  but  the  1978  standard  of  0,4 
f g|im  caiMt  be  met  without  certain  degradaUon  of  botii  performance  and  mileage*  If  the 
fcWS^^  standard  of  OA  gpm  remains  firm,  Honda  will  have  to  install  exhaust  gas  re- 
i^^^tiM  to  meet  that  standard.    Tests  have  indicated  that  not  only  wc^ld  driveablllty 
Ite^^rad^,  gas  mileaga  would  drop  about  18  percent.  Ford  has  indicated  reluctance  to 
a  dii^ded  chamber  engine  into  production  unless  they  receive  assurance  that  the  2,0 
NOx  itandard  will  remain  in  effect  for  at  least  10  years*  Of  course,  once  a  decision 
ite  ^inanitfaature  is  made^  Ford  says  several  years  are  required  to  tool  up  for  mass  pro= 

.  A  few  years  ago  the  news  media  seized  upon  a  thread  of  information  that  Ford  Motor 
l^t^mpany  had  developed  a  uni^e  new  engine  using  the  stratified  charge  concept.  The  idea 
P^tmt4.g^at;j©w_eyer,  engineers  said  at  that  time  they  had  been  unable  to  get  one  to  last 
}Ms3^m  ton  approximately  3j(5^  mUes  without  burning  tfie  pistons* 

if^y^S  Ford  doas  havei  in  the  developmentai  stage,  a  fuel- injected  stratified  charge  engine 
^$whicb  has  b#€n  named  PROCO  for  programmed  Combustion,  PROCO  is  a  process  in 
l^hl^  a  precise  fuel  charge  Is  Injected  directly  Into  the  combustion  chamber  at  exactly 
il^t  instant  depending  on  the  driver's  wishes* 

A  tpecially  shaped  combustion  chamber  in  the  head  of  the  piston  serves  to  control 
^£tr'  motion,  thereby  contrQlling  the  spreading  of  the  Injected  fuel  cloud  and,  after  i^itlon, 
fdcmotming  flame  travel.  The  spark  plug  Is  located  near  the  center  of  the  injected  fuel 
l^oud  and  places  a  spark  near  die  center  of  the  fiiel  mass  where  the  air/fuel  ratio  is 
t%leh  and  therefore  relatively  cooL  After  Initial  combustion,  the  flame  proceeds  to  a  fuel- 
rl^n  atmosphere  to  achieve  clean,  efficient  buniing, 

fet  Ford  IvfotDr  Company  has  been  refining  and  testing  the  PROCO  for  about  20  years 
^ipA  recently  built  prototype  engines  for  the  military*  Although  the  concept  is  promising 
Ifer  gpod  mtteage  and  low  emissions,  several  more  years  of  testing  will  be  necessary  to 
li^temlne  If  It  has  Ae  dur^Uity  and  reliability  required  to  make  It  suitable  as  a  replace^ 
mkmt  for  today's  engines* 

ff^v.  Other  metods  of  puritying  the  piston  engine  include  lean- mix  systems;  raising  Intake 
Imiiiii^ldi  temperatures  for  Improved  ftiel  vaporization;  exhaust  converters  more  tolerant 
l^^^lead  addittves;  filters  for  trapping  particulates  and,  one  of  the  more  promising,  a 
^iliod  of  sup  lemantlng  gasoline  with  hydrogen  which  may  be  generated  aboard  the  vehicle* 
iSS^i^  Tht  en-buard  hydrogen  generator  deserves  mention  as  a  possible  development  which 
m^d  the  era  of  the  gasoline  piston  engine*  Tests  have  shown  that  an  Internal  com- 
^^tt^  engine  be^s  to  misfire  at  aleanalr/ftiel  ratio  of  about  ISil  on  hydrocarton  fuel, 
te'lioratory  ^gtoes  have  managed  to  fire  a  24i  I  mixture;  however  in  order  to  achieve 
^p'N^  goal  of  0,4  grams  per  mUe,  an  air/fuel  ratio  of  approximately  30a  is  necessary, 
^^jously,  .^li  is  not  possible  with  hydrocarbon  fuel*  Jet  Propulsion  Lab  has  develop  d 
^^iompa^t  on^board  hydrogen  generator  which  supplements  gasoline  fuel,  making  It  pos- 
Kj^i'feo  bdm  a  ^el  mixture  ranging  from  24|1  to  340:  l»  depending  on  the  amount  of  hydro- 
^^^^J^t^  Operation  of  Ae  hydrogen  generator  involves  partial  burning  of  an  ex- 
^^^^y  rich  (5,15:1)  gasoline  mixttire.  The  unit  produces  a  gaseous  product  containing 
^^g^«  cajfbon  monoxide,  mediane,  carbon  dioxide,  water  and  nitrogen.  The  hydrogen 


in  the  mixture  is  then  combined  with  gasoline  and  fed  'o  the  engine,  whore  the  lean  burning 
regults  in  ngarly  perfect  combustion,  Advantages  uf  such  a  gaHoline/hydrogen  fuel  over 
pure  hydrogen  are  better  acceU  rariui]  and  space-saving,  since  the  generator  is  much 
smaller  than  a  hyUrogen  ntorage  tank. 

Both  thermal  reactorn  and  catalytic  reactors  have  been  tested.  A  nickel  catalyst 
reactor  appears  to  reduce  soot  problems,  atthe.^ame  time  operating  at  a  lower  tempera- 
ture than  the  thermal  type  reactor.  Several  problems  have  yet  to  bo  solved  before  this 
sygtem  can  be  put  Into  production  vehicles,  but  it  is  just  possible  that  this  system  could 
solve  at  least  a  portion  of  the  eniiss ion/ fuel  problem  for  some  time  in  the  future, 

Any  succesifui  modification  to  the  presont  piston  engine  that  will  Increase  fuel  mile- 
age and  reduce  emissions  will  get  a  multi- bill  ion  dollar  jump  over  all  other  engine  de- 
velopments. The  question,  ''Why  not  keep  the  piston  engine  which  has  been  a  good  en- 
gine?" seems  vaiidj  providing  it  can  be  made  to  do  the  job  and  nothing  better  is  availabla. 
Why  notj  Indeed? 

ROTARy  PISTON  f  NGiNf 

The  rotary  piston  engine  is  similar  to  the  reciprocating  piston  engine,  except  that 
the  pistons  rotate  instead  of  moving  up  and  down.  The  rotary  engine  marketed  by  Mazda 
of  Toyo  Kogyo  is  now  a  famili'ir  item  throughout  this  country.  At  first,  it  made  a  big 
splash  and  was  hailed  as  '*the'*  engine  to  replace  the  conventional  piston  power  plant. 
Several  problems  have  plagued  the  rotary  engine.  For  one,  fuel  mileage  was  not  nearly 
up  to  where  it  should  be  for  an  engine  of  such  small  size*  Secondly,  internal  sealing  and 
lubrication  problernsp  although  somewhat  improved,  apparently  are  not  completely  re^ 
solved.  Also*  the  Mazda  Wankel  type  engine  belts  the  buyer  about  $500  to  $600  over  the 
conventional  4  cylinder  Mazda  engine.  At  the  sanie  time  CM  indicated  about  a  $1,000 
premium  over  a  conventional  Vega  engine.  General  Motors,  the  world's  largest  car 
maker j  now  has  about  S50  million  tied  up  in  Wankel  license  fees.  For  some  reason,  GM 
did  not  market  their  206  CID  rotary  engine  as  planned.  Some  speculation  points  to  fuel 
mileage  as  one  reason.  An  unverified  report  from  Japan  indicates  that  GM  will  attempt 
to  acquire  an  Interest  in  the  troubled  Toyo  Kogyo  and  rnerge  that  company  witfi  lauzu,  in 
which  GM  now  owns  34  percent  interest.  This  situation  is  of  interest,  considering  liiat 
GM  shelved  their  rotary  engine  without  explanation  and  without  any  apparent  good  raason. 

The  rotary  engine  characteristically  emits  considerably  more  HQ  and  CO  than  otfier 
types;  hos^ever^  its  emission  of  NOx  is  lower.  The  thermal  reactor  (burning  chambar) 
used  on  the  engine  operates  by  maintaining  high  temperatures  while  injecting  fresh  air 
to  bum  the  exhaust  by-products  more  completely.  In  order  for  the  thermal  reactor  to 
work  correctly^  it  must  be  fed  exhaust  gases  rich  in  hydrocarbon  as  well  as  fresh  air. 
To  provide  the  needed  ingredients,  the  engine  is  fed  a  somewhat  rich  air/fuel  mixture. 
The  ignition  is  also  retarded  to  provide  a  torch-like  blast  of  exhaust  gas  entering  the 
reactor.  A  belt-driven  air  pump  provides  the  necessary  air  flow  into  the  thermal  reactor. 
One  authority  claims  that  if  lead-free  gasoline  were  used  with  an  exhaust  catalytic  con-^^ 
verter,  the  timing  could  be  advanced  and  fuel  mileage  would  be  increased.  Recently, 
claims  have  indicated  that  considerable  improvement  in  mileage  has  been  achieved  for 
the  Mazda, 

Its  durability  surprised  many  wlio  predicted  that  John  Q,  Public  would  destroy  it 
quickly,  Mazda  stunned  the  U,S,  auto  industry  in  1974  by  extending  the  engine  warranty 
to  3  years  or  50*000  miles. 

Whether  it  carries  a  label  of  Mazda,  CM*  VW,  NSU|  Mercedes  Benz  or  a  surprlsa 
name,  the  rotary  engine  is  the  only  alternative  power  plant  that  is  here  now  in  vQlume 
production,  and  it  will  probably  sell  well  for  a  long  time. 

While  the  rotary  engine  probably  will  not  be  a  replacement  for  the  conventional 
enginep  it  will  surely  offer  some  serious  competition  to  any  challengers, 

PlIliL  iNGINE 

The  dieiil  hii  long  been  an  excellent  sourci  of  pewgr  for  anything  from  iQcomoilvei 
through  eonitinictlon  equipment,  stationary  power  and  trucks,  IDleiel  englnei  are  noiad 
for  low  tmisiloni  of  HC  and  CO,  but  NOx  emisiloni  are  a  different  story,  Anotiitr  com^ 
plaint  heard  universally  is  Aat  dlesels  smokt  and  itlnkl  Anyont  who  hsi  followed  a 
poorly  wnsd  city  bui  on  a  hot  day  in  heavy  traffic  certainly  has  a  valid  complaints  Tht 
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■  ■fact  Is  a  dieiel  do#i  not  smoke  if  properly  adjusted*  On  the  other  hand,  no  one  has 
<  suC€e§iftiUy  reduced  the  foul  odor  of  diegel  exhaust  to  anywhere  near  an  acceptable  level, 
I  Ima^ne  tliouaanda  of  diesal  powered  cars  in  the  daily  stream  of  city  traffic, 

Th^  Job  of  cleaning  up  the  die^  ol  engine  may  be  easier  than  cleaning  up  the  gasoline 
f  m^^imt  but  Dettolt  would  have  us  believe  that  rolling  back  the  Red  Sea  again  would  be  a 
kviimpler  task.  CM  claima  that  1977  emiision  standards  listed  below  cannot  be  met*  The 

sUAdards  are!  CO-^  25  grami  per  brake  horsepower  per  hour;  HC  —  LO  gram  per  brake 

bsrsepower  per  hour  and  NOx^7,5  grams  per  brake  horiepower  per  hour, 
■'    Nolit  has  become  another  factor  in  environmental  pollution  caused  by  trucks  and 
^Oft^r  road  vehlclest    A  GM  representative  was  quoted  in  Auto  Industry^  August  1975,  as 
■^saying  ibat  it  may  coat  $4,450  plus  per  truck  to  encapsulate  the  diesel  engine  to  bring 

diasel  truck  engine  noise  down  to  acceptable  levels,  A  diesel  powered  truck  is  rated  at 
'  tbout  87  declbeisi  When  compared  to  GM*s  turbine  trucks,  which  run  ateut  76  db  (with- 
;  out  e^diauat  attenuation),  the  diesel  is  a  mighty  noisy  piece  of  machinery. 

Where  does  diesel  power  stand  with  automobiles  and  light  duty  trucks?  Again,  the 
•outcry  tot  die  0,4  gpm  NOx  standard  is  too  toughs- too  difficult  and  too  expensive  to 

tehleve.  According  to  an  article  in  the  February  1976  issue  of  pijsej  and  Gas  Turbine 
?  Progf  ess,  severe  cQmpanies  are  moving  toward  light  diesel  a*  Volks  wagon.  International 
^Iftrveetar,  and  GM'a  dldsmobile  Division  are  examples  of  some  who  are  moving  toward 
■i  automotive  diesel  power*  The  audiorofthe  above  article  is  quick  to  point  out  that  no  one 
f  is  axpecting  a  mass  move  to  diesel  power  and  adds  that  if  only  5  percent  of  U.S*  passen- 
J.ger  car  production  went  to  diesel,  it  would  amount  to  400,000  to  500,000  engines  a  year, 
j:  Compared  to  the  present  annual  production  of  just  over  500,000  diesel  engines  in  this 
^w^uncryj  that  is  quite  a  number. 

!  Although  the  diesel  has  proven  to  be  dependable,  economical  on  fuel  and  long=lived, 
^■  jt  does  have  some  feawres  which  are  not  so  desirable.  It  necessarily  must  be  heavy 
?  because  of  Ae  intense  internal  forces  exerted  upon  it;  cost  is  significantly  higher  than 
Vim  eounterpart;  vibration,  noise,  odor  and  ^or  cold  starting  are  enough  to  cause  many 
I  m  reject  die  diesel -powered  automobile.  AlsOj  as  pointed  our  earlier,  NO^  emissions 
I  may  prove  to  be  a  formidable  barrier  to  future  light  automotive  diesel  engines.  Another 
barrier  which  seems  to  be  either  ipiored  or  neatly  sidestepped  is  the  fact  that  a  shortage 
frdf  dleiel  fuel,  or  rather  fuel  oU  products,  may  he  a  major  determining  factor  as  to  whether 
f  the  di^el  really  can  step  up  and  take  first  place.  According  to  oil  company  refinery 
Vi^rmation^  crude  oil  is  capable  of  yielding  only  34  percent  fuel  oil  products,  which  in- 
v^'^udts  home  heating  oil.  Jet  fuel,  diesel  fuel  and  kerosene.  We  are  told  also  that  fuel 
^  oils  can  be  transformed  to  gasoline,  but  nothing  can  stretch  the  34  barrels  of  fuel  oils 
c;  out  of  every  100  barrels  of  crude  oil.  On  the  other  hand,  it  seems  interesting  that  no 
t  mention  Is  made  of  this  subject  by  those  who  would  claim  that  the  diesel  should  take  its 
f rtghtful  place  at  tiie  head  of  the  power  parade.  If  the  34  percent  fuel  oil  yield  figure  is 
fqart-ect,  then  it  would  seem  doubtful  that  massive  diesel  fuel  requirements  could  be  met. 
Ctn  other  words,  one  of  these  groups  has  to  wrong, 

l  OikS  TURBINE 

r  Ai  early  as  1791,  John  Barber  recordedhis  description  of  a  turbine  powered  by  com- 
ibustion  products  ra^er  than  steam.  Many  millions  of  dollars  have  been  invested  in 
l/ea^rimental  turbine  engines  by  Ford,  Chrysler,  GM  and  others,  but  the  ftjUy  practical 
papplieatim  of  wrbine  power  for  automobiles  has  so  far  eluded  the  engineers.  However, 
BtUi^ine  englnei  have  proven  their  wortfi  in  aircraft,  power  generators  and  other  types  of 
f  iiationary  power,  The  turbine  is  uncomplicated,  comparatively  inexpensive  and  Is  durable, 
l^^tenance  is  simple  and  failures  are  rare. 

fe- The  turbine  engine  is  schematically  a  torch  blowing  Its  flames  through  a  set  of  angled 
HLiidai  attached  to  a  wheel  (turbine  wheel).  The  burner,  or  torch,  is  supplied  witfi  nearly 
fttty  eombustible  Ucpid  fuel  by  a  spray  nozzle  which  sprays  in.o  the  burner.  Oxygen  is 
^supplied  to  tfie  burner  by  tiie  compressor,  which  Is  turned  by  a  shaft  connected  to  the 
K^bbina.  The  pure  Jet  moves  forward  because  of  a  combustion  reaction  which  produces 
p^rust,  A  prop  Jet  is  a  turbine  engine  geared  to  a  propeller  which  produces  thrust. 
^bvlQUsly,  pure  thrust  cannot  be  used  in  a  car  or  truck  because  of  high- temperature 
^^Uit  gas,  not  to  mention  the  noise  level  which  accompanies  pure  jet  operation, 
Kft  After  many  letba^s  in  putting  wrbine  powered  vehicles  into  production,  It  seems 
imost  delays  ware-attrlbuted-to-high^ volume  production  problems.  No  one  has  done 
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it  before,  A  massive  changeovt'r  such  as  producing  turbine  t-ngincs  for  cars  requires 
developmtmt  of  entirely  diffcrt/nt  techniques^  Facilities  do  exist  for  moderate- volume 
production  but  labor  coHtH  ht'Coiiie  prohibitive.  Another  reason  for  delaying  mass  produc- 
tion of  the  turbint'  engine  ImH  boun  the  relatively  short  .supply  and  high  cost  of  metals 
capable  of  withstanding  the  high  operating  temperatures,  l^ie  higher  the  operating  tem- 
perature of  the  turbine,  the  better  the  fuel  mileage  will  be. 

In  February  1^174,  the  General  Electric  Kesearch  and  Llevelopment  Center  in  New 
York  announced  a  great  brcnktli rough  which  Rhould  enable  the  turbine  operating  tempera- 
tures to  be  raised.  A  .'dimple,  inexpensive  technique  for  making  ceramic  turbine  hot  parts 
from  silicon  carbide  svas  the  key.  Common  materials,  rather  than  rare,  eKpensive  ele- 
ments are  dictated  for  high- volume  production. 

Ford  and  others  now  are  hard  at  work  in  the  search  for  an  acceptable  combination  of 
materials  and  manufacturing  processes  nocessnry  to  produce  components  which  will  meet 
ihr  demanding  temperature  requirements  while  still  remaining  economical  enough  for 
p.     ?nger  car  use. 

hrysler  Corporation  is  planning  to  present  a  turbine  ^lowered  comjact  car  by  the 
middle  of  the  197ti  model  year,  ^[  he  Jet  FU^opulsion  L .ab  of  the  California  Insticute  of 
Technology  has  recommended  development  of  botli  the  turbine  and  the  Stirling  engine, 
which  will  be  dealt  with  later,  because  of  low  emissions  and  a  30  to  40  percent  reduction 
In  fuel  consumption.  The  fuel  savings  would  amount  to  about  2  million  barrels  a  day  or 
about  $8  billion* 

CM  Allison  Turbine  Division  is  striving  toward  three  goals  for  the  truck  turbine 
engine  development:  L  To  attain  performance  comparable  to  diesel  posver,  2.  To  attain 
durabiiity  equal  to  diesel  power  and  3,  To  bring  turbine  fuel  consumption  rate  to  a  favor- 
able comparison  level  with  diesel,  CM  now  has  several  turbines  operating  In  a  fleet  of 
test  vehicles  which  includes  truckSj  buses,  and  boats.  The  present  GM  turbines  operate 
at  a  low  noise  levels  about  76  db— without  exhaust  attenuation.  Full  engine  power  can 
be  applied  toward  braking  during  deceleration. 

Truck  emission  standards  for  1977  are:  liC  —  1,0  gram  per  brake  horsepower  per 
hour*  CO— 25  grams  per  brake  horseposver  per  hour  and  NO^^  —  7.5  grams  per  brake 
horsepower  per  hour.  The  present  CM  truck  turbine  has  been  tested  at  the  following 
emission  levels:  HC  —  0,14  gram  per  brake  horsepower  per  hour,  CO  —  1.17  grams  par 
brake  horsepower  per  hour  and  NO^  — 4.0  grams  per  brake  hofseposver  per  hour.  The 
company  hopes  to  have  reached  a  point  where  production  could  begin  by  1980,  and  it  may 
offer  serious  competilion  to  the  diesel  by  1985. 

RANKINE  CYCLi 

The  iU^nklne  cycle  engine  is  an  extemaUcombustion  engine  which  technically  is  a 
closed  cycle  -^ream' engine  svhen  operated  on  water.  Several  companies  are  working  to 
develop  steam  as  a  practical  means  of  powering  passenger  cars.  One  attractive  point 
for  the  Rankine  cycle  engine  is  that  combustion  takes  place  at  low  pressure  and  moderate 
temperature  in  a  hot- walled  combustorwhichcanhave  very  low  emissions,  including  NOx- 

"^Ford  has  worked  several  years  svith Thermo  Electron  Coropration  of  Waltham,  Mass,, 
in  the  development  of  a  Rankine  cycle  vapor  engine.  From  that  effort  emerged  an  organic 
working  fluid  which  has  a  %^ery  low  frees^ing point,  is  non-flammable  and  non- toxic,  Thui, 
the  freezing  problem  of  water  as  svell  as  fire  and  health  hazards  were  overcome, 

A  burner,  designed  during  the  Ford/Thermo  Electron  effort,  has  demonstrated  very 
low  emissions  of  HC,  CO  and  NO^*  Unfortunately,  fuel  consumption  for  most  steam  en- 
gines is  very  unattractive  in  a  time  svhenfuel  waste  is  almost  sinful.  Consequently,  Ford 
dropped  the  probram  in  January  Un4. 

The  Lear  steam  engine  has  attracted  some  attention  because,  instead  of  the  conven- 
tional steam  piston-type  engine,  the  Lear  engine  uses  steam  to  drive  a  turbine  at  about 
65,000  rpm.  The  extremely  high  speed  tben  must  be  geared  to  suitable  drive  speeds  for 
propelling  a  vehicle.  As  with  other  types  of  eKternal-combusion  engines,  emission  levels 
are  low  but  fuel  consumption  is  very  poor  svhen  compared  to  present  gasoline  piston 
engines  or  diesel  engines.  At  the  present  state  of  the  art,  it  is  doubtful  that  steam  will 
provide  suitable  passenger  power  in  the  foreseeable  future.  Of  course,  the  possibility  of 
generating  steam  from,  nuclear  energy  could  change  that  picture  drastically.  The  poesi- 
bUity  of  nuclear  posvered  vehicles  presents  a  whole  new-  set  of  problems  to  be  solved. 
But,  who  knows  what  new  deveiopment  may  pop  up  to  enable  scientists  to  solve  these 
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problems?  It  would  ieem  doubtftil  that  steam  power  could  be  developed  to  a  producciun- 
ready  atace  before  the  mid  1990's  or  latgr. 

STIRLING  CYCLff  tP^INE 

The  Stirling  engine  uses  a  working  fluid  which  a  captive  volume  of  gas  such  as 
hydrogen  or  helium/  In  operation,  heat  is  supplied  by  an  external  burner  through  a  heat 
exchanger  to  the  working  gas  inside  the  engine,  First,  a  cool  volume  of  gas  is  compressed 
by  a  piston  then  heated  via  the  heat  exchangGr,  As  heat  applied,  the  working  gas  ex- 
panda,  driving  the  piston  dowti  to  turn  the  crankshaft,  After  eKpanslon,  the  gas  is  cooled 
and  its  preaaure  decreases*  allowing  the  gas  to  be  compressed  and  the  cycle  is  repeated. 
The  original  inventor,  Robert  Stirling,  ovcrcanic  the  problem  of  separate  heating  and 
cooling  sources  by  a  dis placer  piston  engine.  The  displacer  piston  serves  to  move  the 
gas  between  a  stationary  hot  chamber  and  a  stationary  cold  chamber.  The  displacer 
may  be  driven  by  a  crank  and  chain  mechanism,  or,  preferably,  by  an  improved  mecha- 
nism developed  by  Philips  called  the  Rhombic  drive,  This  unlikely-looking  unit  results 
in  a  perfectly  balanced  engine  which  produces  two  power  strokes  per  revolution.  Philips 
has  built  30  of  the  20  hp  size  llhombic-drive  engines  and  has  accumulated  over  10,CXJ0 
hours  of  durability  on  more  than  one  of  the  units,  A  180  hp  size  engine  has  been  installed 
in  a  bus.  These  engines  have  been  used  on  5  kilowatt  power  generators  in  a  multi-fuel 
demonstration  unit.  They  have  also  been  used  in  a  pleasure  yacht  to  demonstrate  their 
extraordinary  smoothness  and  quiemess.  So  much  for  those  applications*  Now,  what 
about  passenger  car  use? 

A  more  recent  Stirling  developmentj  the  double-acting  piston*  results  in  an  engine 
more  suited  to  automotive  use.  By  wrapping  four  interconnected  pistons  mxo  a  cylindrical 
houalng*  a  awaahplate  drive  is  possible.  The  double-acting  piston  simultaneously  serves 
as  a  power  piston  and  a  displacer  for  the  adjacent  cylinder.  The  four  cylinders  are  phased 
at  90®  intervals  around  the  engine,  which  causes  four  torque  impulses  per  revolution  of 
the  swashplate.  The  engine  is  a  perfectly  balanced  unit  resulting  in  very  smooth,  quiet 
oparatlon.  The  heat  for  the  four  cylinders  is  grouped  into  one  common  source  from  a 
central  burner  unit. 

The  history  of  die  Stirling  engines  goes  back  to  1816  when  a  Scottish  clergyman, 
Robert  Stlrlingj  invented  a  pumping  engine  for  use  in  mines,  it  used  low  pressure  air  as 
a  working  fluid  and  was  soon  set  aside  because  of  its  bulk  and  weight.  The  Stirling  engine 
waa  largely  abandoned  until  1938  when  N.  V.  Philips  of  Holland  became  interested  in  de- 
v^oping  ttie  concept  further.  In  1958,  GM obtained  a  license  from  Philips  and  constructed 
a  imall  Stirling-powered  generator  set  which  was  later  used  in  an  electric  hybrid  vehicle. 
Two  European  companies  were  licensed  to  build  Stirling  engines  in  1968.  GM  terminated 
work  on  the  Stirling  in  1969  and  allowed  their  contract  with  Philips  to  expire  in  1970.  GM 
aecumiiated  some  25,000  hours  operating  time  on  Stirling  engines  ranging  from  3  to 
^  400  hp.  The  developmental  difficulties  identified  by  GM  which  resulted  in  their  dropping 
the  Stirling  program  are  listed  below: 

1.  Sealing  problems  —  hydrogen  gas  escnr-d  around  piston  rods  and  through  hot  parts 

2.  Exceaaive  weight about  7  lb  per  hi) 

3.  Exceaaive  bulk  —  too  large  for  vehicle  pa.  aging 

4.  Low  speed  limitation--  top  speed  oniv  1^    0-3000  rpm 

5.  L^ge  radiator  requirements  — about  2  to  3  times  conventional  size 

6.  High  NOx  emission  =  about  3.0  gpm  as  compared  to  1978  EPA  standard  of  0*40  gpm 
In  1970,  Ford  Motor  Company  Joined  forces  with  Philips  in  an  effort  to  overcome  the 

-  problem  areas  identified  by  GM,   They  decided  to  use  a  1975  Ford  Torino  as  a  baseline 
vehicle  for  the  170  hp  Stirling  engine.  The  Stirling  engine  has  been  fitted  into  the  Torino, 
r-  and  teat  results  published  May  8,  1975,  look  promising.  Sealing  problems  have  mostly 
^rbeen  solved,  and  a  one-year  recharge  time  has  been  established  for  servicing  the  engine 
^  witii  hydrogen.  The  baseline  Torino  with  351  CID  engine  weighs  in  at  4570  pounds;  with 
Stirling  power,  4620  pounds.  Changing  from  the  original  Rhombic  drive  Stirling  to  the 
h  awaahplate  drive  enabled  fitting  thesmaller  engine  neatly  into  the  1975  Torino,  The  engine 
can  now  turn  up  to  4500  rpm,  making  it  totally  compatible  with  current  transmissions.  Since 
Sttrllng  performance  appears  to  exceed  the  351  CID  Torino  engine  by  about  20  percent,  it 
|-.^ay  be  that  aoma  of  the  extra  performance  can  be  traded  for  improved  fuel  mileage.  A 
Peo^lng  aystem  has  been  developed  which  appears  to  have  solved  at  least  most  of  the 
I' problems  in  fliat  area.     Emissions  have  proven  to  be  well  below  1978  standards  with 


measured  emisgion  levels  of  HC  ^  Oa  gpm,  CO  -  0,31  pirn  and  NU^  -  0,17  gpm.  Of  cours© 
the  SOiOOO  mile  durability  tests  and  emission  testK  have  not  yet  beun  completed  but,  with 
the  external  burner  system,  little  deterioration  is  expectL-d,  It  ajipears  that  the  70  dba 
noiae  level  goal  can  be  mtn.  Cooling  fans  and  burTior  blowerB  !■  j  been  redesigned  to 
reduce  noise,  incidentally,  70  dba  is  the  noise  level  of  a  Ford  c.  jeing  towed  at  65  mph 
without  the  engine  running.  The  average  sound  level  of  most  convt  iitional  vehicles  is  about 
80  dba,  ^ 

After  reading  the  glowing  attributes  of  the  Stirling  engine,  we  must  realize  that 
several  formidable  problems  rL*main  to  be  Holved.  Only  test  cngineB  have  been  built  for 
demonstration.  They  cannot  be  mass  produced.  Cost  must  be  ininimized  and  complexity 
reduced.  iMethods  of  production  must  be  decided  upon;  up  sizing  and  down  sizing  methods 
must  be  dealt  with. 

The  deveiopmentai  period  from  U?76  through  197^)  is  expected  to  be  devoted  to  Ford/ 
Philips  pre-production  studies  foliowed  by  advanced  engineering  studies  through  1981.  A 
production  program  is  scheduled  to  begin  about  1982p  with  the  first  Stirling-powered  pro- 
duction passenger  car  becoming  available  in  1985.  That's  nine  years  away— if  all  goes 
as  planned!  Ford  is  careful  to  emphasize  that  this  is  an  optimistic  long- range  plan  and 
no  matter  how  good  it  sounds  now  sve' re  going  to  wait  a  svhile  for  the  Stirling-powered  car. 

ELECTRie  PROPULSION 

The  subject  of  electric  powered  vehicles  is  far  too  enormous  to  cover  adequately  in 
a  presentation  of  this  type,  and  yet  the  outcome  of  most  efforts  of  this  type  are  somewhat 
alike.  Most  authorities  agree  that  alternative  power  will  eventually  be  necessary.  Many 
inventors  and  so-called  environmentalists  play  up  the  electric  vehicle  from  emission  and 
economy  angles  as  being  the  ultimate  answer. 

Several  battery-powered  electrics  are  being  marketed  as  sliort-trip  vehicles  and  are 
being  sold  for  a  considerable  amount  of  money,  not  in  groat  numbers,  however.  The  auto 
manufacturers  are  often  blamed  for  not  developing  electric  vehicles  to  help  the  energy 
situation. 

Some  of  tliese  claims  and  complaints  deserve  to  be  addressed  and  answered.  As 
for  the  lower  emission  level  of  electrics,  it  simply '*ain*t  sol*'  It  would  probably  be 
extremely  difficult  to  determine  whether  it  is  easier  and/or  better  to  control  em.lssloni 
from  each  vehicle  or  to  treat  it  at  the  power  generating  station.  Eitlier  way,  there  is 
pollution  which  must  be  treated.  There  is  no  best  single  answer  to  this  complex  question. 
It  might  even  result  in  a  net  increase  in  pollurion. 

"...A  vehicle  that  is  inexpensive  to  own,  operate  and  maintain?*'  It  sounds  like 
advertising  Jargon  which  could  easily  mislead  many  people.  Would  you  pay  $9,500  for  a 
car  with  a  top  speed  of  55  mph  and  a  cruising  range  of  about  40  miles,  which  probably  ia 
more  like  30  miles?  One  company  has  an  electric  car  on  the  market  that  fits  this  de^ 
scription.  How  about  S500  or  so  for  a  new  set  of  batteries  every  18,000  miles  at  most, . , 
Terrific  pay  load  — 300  pounds.  Thecostofthe  batteries,  battery  consumption,  electricity 
for  recharging  and  the  fuel  cost  per  mile  is  nearly  the  same  as  for  a  comparable  size 
internal  combustion  engine.  The  weight  of  the  batteries  results  in  a  large  weight  penalty 
in  the  electric, 

After  personally  investigating  one  of  the  smaller  electrics,  one  thought  stands  out: 
the  electric  has  a  long,  long  way  to  go  before  it  will  begin  to  threaten  the  existence  of 
the  conventional  vehicles.  The  sales  pitch  urged  consideration  of  fuel  cost  primarily  in 
deciding  whether  to  lay  out  33,000  to  decrease  transportation  costs.  The  fact  is  that  the 
car  has  no  heater,  no  air  conditioner,  little  comfort  and  few  safety  features.  Automotive 
News,  October  20,  1975,  presented  an  interesting  comparison  of  the  Sebring- Vanguard 
Citi-Car  to  the  Honda  Civic,  Suppose  the  Honda  were  reduced  in  weight  by  one  third  and 
in  power  by  a  factor  of  15  to  match  the  Citi-Car:  it  would  probably  be  more  efficient  than 
the  Citi-Car  in  the  use  of  primary  fuel,  and  it  would  have  a  range  of  hundreds  of  miles 
Instead  of  35  miles  or  less.  iMoreover,  its  pollution  would  be  distributed  over  the  land- 
scape^  and  its  waste  would  provide  abundant  heat  in  winter.  The  Citi-Car's  waste  would 
be  concentrated  in  the  power  generating  plant  and,  ironically,  it  might  use  gasoline  or 
propane  to  provide  heat  in  winter. 

Various  batteries  are  being  researched  but  due  to  problems  of  weight,  size^  material 
availability,  material  cost,  production  costs  and  poor  power  return,  the  suitable  battery 
Is  not  yet  in  sight  on  the  horizon.  For  the  electric  car,  everything  is  years  away;  nothing 

%M 


^  ttere  y«t.  We  vm  hsva  to  waifc^J^ong  time  for  a  highway  elactric  car.  But,  m  the 
m^ttma,  l»w  about  a  little  run-a^lt  car  that  wUi  be  quiet,  alow,  cold  and  expensive? 
'  OAer  lourees  of  vehicle  power  would  include  hybrid  electric  which  uses  a  gasoline 
?^^Wirin#  to  ^ive  a  generator.  The  electrical  energy  produced  helps  turn  the  electric  drive 
S  m^r.  hereby  ext^ding  vehicle  range.  Although  a  possible  compromise  between  pure 
\  electric  and  vaiollne,  weight  and  coit  penalties  and  system  inefficiencies  senously  handi= 

^  cap  the  cencapt.  ,  ^  ^  %  ^^ 

;  Thm  fu^  cell  concept  converts  fuel  energy  directly  to  electrical  power.  A  fuel  cell 
^  eapable  of  providing  power  to  drive  a  vehicle  would  fill  an  econoline  van,  leaving  only 
^  'iDftee  for  die  driver.  The  potential  high  efficiency  and  low  emissions  are  attractive, 
-^aver.    if  hydrogen  becomes  the  fuel  of  the  future,  the  fuel  cell  could  be  developed 

'  Tha  flywheel  ^gina  consists  mainly  of  a  very  heavy  wheel  spinning  at  high  speed, 
oraiisferring  inertia  ^wer  to  eidierttie  drive  train  or  an  electric  generator.  This  concept 

-  OTesents  lome  re^  chaUengei  to  the  Industry.  The  flywheel  must  be  recharged  (brought 
up  to  Qperatliig  i^ed)  after  only  a  short  run  time  -  the  same  disadvantage  as  pure  elec- 
Wie  power.    Also,  the  drive  mechanism  would  be  unreasonably  complex.  The  flywheel 

V  ^gtae  shows  little  promise  for  fuwre  power  needs. 

;  SUMMARY 

In  flie  search  for  an  alteniative  power  source,  the  internal-combustion  piston  engine 
^  is  sometimes  overlooked.  It  wUl  be  around  for  some  time  to  come*  We  wiU  see  more 
^^^diangas  to  induction  and  exhaust  systemSi  sophisticated  emission  control  equipment 
^-  togt^ed  and,  almost  surely,  a  drastic  reduction  in  size.  The  development  of  hydrogen 
^  ftiil  could  extend  the  useful  existence  of  the  piston  engine  indefinitely.  Hydrogen  may 
S  emerge  m  tte  i^^ate  fuel,  tftit  not  for  several  years.  Lean=bum  and  stratified- charge 
m  mgrnB  are  here  or  Just  around  the  corner  and  seem  to  be  an  improvement  over  conven- 

tional  wpes.  j 
'         The  rotary-piston  engine  wiU  surely  be  around  and  may  eventually  be  developed  to 
?t  higher  levels  of  ftiel  economy  and  emtsslon  refinements.  It  probably  won't  disappear  but 
S  at  nreient  is  not  the  panacea  for  poUution  and  fuel  problems,  mi 
Dies^  power  of  course,  will  be  a  part  of  the  fumre.  Several  problem  areas  snll 

5  '  hare  to  be  solved  to  make  die  diesel  into  ^'the''  automotive  power  source  of  the  future. 

bevelopari  must  first  solve  problems  of  vibration,  o^r,  emissions,  noise,  weight,  slow 
starting  and  fuel  availability.  Emission  standards  may  be  a  stumbling  block  unless  NO^ 
i  stimdardi  are  r^axed.  ,  , 

i*  V  A  breakdirou^  in  tte  ceramics  industry  may  mean  diat  ttie  turbine-powered  car  can 
i^be  developed,  mass  produced  and  marketed.  The  turbine  otters  several  advantages  but 
f  a  ^pde  of  fdrmidaaia  problems  -  fuel  mileage  and  durabilit>^still  persist.  There  may 

6  be  a  turtine  in  your  future,  but  probably  not  before  1982  or  after. 

-  Rmiklne  cycle  engines  and  steam  turbines  offer  littie  hope  at  this  time  because  of 
K  very  poor  fuel  mUeage.  Perhaps  uome  alternative  fuel  could  improve  the  economy,  but 
£  nona  are  being  considered  at  tills  tirne.  ^  a 

fe  Tlsa  Stirling  cycle  engine  shows  encouraging  posslbUltles.  It  has  demonstrated  good 
i^MrtJnnance,  low  emissions,  good  fuel  mUaage,  smoothness  and  quiemess.  We  may  see 
i-'  r  production  Ford  powered  by  a  Stirling  engine  by  1985.  Anodier  point  in  favor  of  the 
WStoitog  is  timt  it  may  be  operated  on  heat  from  any  high  temperature  source  such  as 
ilStered  heat,  ra^o-lsotope  heat,  chemical  heat  or  radiated  heat  from  an  electric  source, 
\%  poiilbility  of  using  comiMJsdonleis  heat  raises  the  exciting  possibility  of  a  mm 

^'p^ution  vehicle,  ,      ,  ,    ^  , 

^':^^^  TO©  electric  car  is  avaU^le  now  as  a  short- trip  vehicle  only.  The  electric  em- 
iohaticaUy  is  not  poUution  free,  n^iither  is  it  inexpensive,  ^e  to  the  frequent  rech^glng 
fi^ir^I  among  o^er  inconveniences,  it  wUl  be  a  long  time  before  a  reaUy  suitable 
'%t&ttie  car  wUl  be  developed.  It  is  a  pretty  sure  bet  that  several  odier  alternative  power 
Jfiburcas  wUl  be  in  production  befbre  the  electric, 

to  the  salt,  engines  were  desired  to  convert  die  maximum  amount  of  energy  m  use- 
DOwer     In  direct  contrast,  present  efforts  must  be  aimed  at  the  lowest  possibla 
fe^Wiit  emisilen  lev^:  whUe  obtaining  high  ftiel  mUeage,  These  requirements  make  it 
fcoraaflngly  lmport«it  for  car  owners  to  keep  their  engines  well-tuned  and  in  good 
FMicionditton, 


_  Moat  people  have  little  idea  what  is  Involvfti  in  bringing  an  "idea"  car  into  produe- 
lion.  First,  prownpos  must  b..  buiit.  tuateJ  and  refined.  Next,  u  second  «encrnclon  or 
improved  prototypt.  nuist  be  built  and  tested  for  durability  and  performance  before  it  can 
be  incorporated  in  the  ni.i.HH  production  system.  Corft  Btudics  «re  essential  in  order  to 
weigh  production  coHts  againat  wluit  the  consumer  (you  and  ii  can  afford  to  pay  Is  fuel 
avaaabla  m  necessnry  quantity  and  quality  at  rt  reasonable  co.^t?  CJnlv  after  hundreds  of 
such  questions  are  answered  affirnintively  can  production  procedures  be  Htartod 

The  problem  areas  described  r,b<,vc  a  r..  severe  enough  for  minor  alter;itionH  "to  kno^-^n 
and  proven  products.  It  goes  beyond  even  >ur  wildest  imagination  when  the  product  is  a 
totally  new  and  innovative  one  such  as  s,,mu' of  the  alternative  power  sources  discussed 


earlier. 


We  cannot  pruJict  with  any  certainty  ju^t  what  the  un^inu  of  the  future  might  be- 
however  we  oreaHHureU  In- the  industry  tliat  It  will  bo  vi  mmlly  emisdiun  free,  Jepcndable! 
smooth,  hopefully  inexpensive  to  buy  and  econoniicnl  to  nuiintain. 


FOOTNOTES 

U  A  Hiker  Electric  won  the  first  Amoricnn  automobile  track  race  at  Naraffansett 
Park,  li.  l,  in  IS^fi  with  an  average  speed  of  26,8  mph, 

2,  Emission  standard  information  obtained  from  Chicago  Regional  Rnvivonmental 
Protection  Agency  office  on  February  10,  1976.  ThiB  information  is  Rubject  to 'revision 
m  the  light  that  future  standards  may  prove  too  stringent. 

3.  Roger  K  Billings  of  nillings  [Energy  Research  Corporation,  Frovo,  fitah  built  a 
hydrogen  powered  car  U  years  ago.  General  Electric  Company  scientists,  working  with 
two  U.S.  atomic  energy  phyHlcists,  R.  II  Wiswall  and  J.  J.  ReiUy,  are  working  with  gov^ 
emment  blueprmtn  calling  for  mass  production  of  a  metal-hydride  hydrogen  stoJaee 
eystem.  "  ^  a 
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;  Operating  Internal  Connbustion  Engines  on  Charcoal 

Rass  A.  Fiedler 

Duriiig        Arab  oil  embargo  in  1973  most  of  us  were  anxious  about  Its  possible 

Mtets  on  the  availability  of  heating  oils  for  our  homes  and  gasoline  for  our  aucomobilea. 
.  The  result  of  that  icare  was  a  fourfold  increase  in  Arab  oil  prices  without  much  actual 
.  saarifica  in  availability*    Our  consumption  was  not  greatly  affected  because  at  that  time 

oidy  about  14  percent  of  our  oil  supplies  came  from  the  Mideast*  The  embargo  was  not 
:  Sttrtctly  maintained  by  the  countries  involved  and  endsd  in  a  few  months.  However,  one 
i.  fcesult  of  that  eJcperlence  was  an  increased  consciousness  of  our  vulnerability  to  fuel 
•  ihortageSt  We  developed  a  sudden  interest  in  alteniative  sources  of  energy,  in  particular 
Jtfsr  our  traniportadon  system  since  it  relies  about  99  percent  on  petroleum- based  fuels. 

toe  alternative  revived  was  the  use  of  ''gas  producers"  to  provide  fuel  for  internal 

Qombusion  engines  p 

United  States  servicemen  who  were  in  Europe  during  World  War  II  and  shortly  there- 
:..  aftar  remember  seeing  autosj  buses  and  trucks  being  fueled  with  wood  or  coal.  One  re- 
■  "eaUi  seeing  a  bus  stopping  at  the  base  of  a  hill,  most  of  the  passengers  disembarking  and 
?  waking  about  picking  up  sticks,  broken  fenceposts  or  anything  which  would  bum*  (1)  All 
^  bam  materials  were  put  in  the  firebox  on  the  bus*  Then  the  bus  would  proceed  slowly  up 
I  :  the  hUL 

?  Anotiier  tells  of  German  tanks  which  were  used  for  training  troops  and  were  powered 
by  gag  producers,  (2)  The  battlefield  tanks  were  of  course  operated  by  gas  or  diesel 
tngines,  but  petroleum  fuels  were  of  such  importance  and  scarcity  that  training  efforts 

?!  were  often  conducted  with  gas  producers.    Actually  in  Germany  during  1941»42  there 

S  were  tens  of  tiiousands  of  German  vehicles  fitted  with  wood-burning  producers,  and  Ger- 
many  ]n  1942  was  beginning  to  run  short  of  wood,  (3)  Germans  also  had  designs  for  agri- 

;  cultural  tracwrs,  a  700-horsepower  Rhine  Tug,  and  had  spent  10  years  prior  to  1941  de- 

I  sluing  gas  producers  for  transportation. 

E  In  Sweden  1,000  registered  gas  producers  in  April  1940  increased  to  60,000  regis- 
tared  vehicles  in  June  1941*  (4)  The  British  had  a  Mark  VI  government  emergency  pro= 
=^^ducer  (3)*  A  gas  producer  designed  for  export  from  the  U*S,  was  made  by  M&R  Products 
Jv  Co,,  Inc,  Brooklyn,  N*Y.  (5)  However,  all  these  portable  gas  producers  were  preceded 
?  by  permanent  installations/  Design  features  of  these  permanent  installations  can  be  found 
J;  to  reference  6, 

^PRINCIPLE  OF  QPiRATION 

Is  .  By  definition  a  gas  producer  converts  a  solid  fuel  into  a  gaseous  fuel.  When  applied 
ffte  an  internal  combustion  engine  it  converts  the  carbon  from  a  solid  fuel  such  as  oH, 
luic^e^  wood,  charcoal  into  gaseous  carton  monoxide  which  is  then  piped  to  the  engine* 
■*'3efori  entering  the  engine,  the  carbon  monoxide  is  mixed  with  air  as  a  source  of  oxygen 
tiiat  within  the  engine  the  carbon  monoxide  burns  to  carlwn  dioxide  with  a  concurrent 
llidease  of  heat*  Before  reaching  the  engine,  the  carbon  monoxide  and  other  gases  from 
Pffic  lolids  com^stion  must  be  cooled  and  cleaned, 

1^-  Since  part  of  the  combustion  of  the  carbon  Into  carbon  dioxide  takes  place  outside  of 
Ptte  engtoe,  gome  of  the  ^tential  heat  value  of  the  solid  fuel  is  lost.  What  is  gained  is  a 
pj^eous  ^el  which  can  be  ingested  and  exhausted  easily. 


CQMPONffNTS 


The  basic  system  componenc  is  the  gas  generator,  and  it  is  the  firsi:  Item  in  the  flow 
system.  The  solid  fuel  iy  burned  within  the  generator  in  an  oxygen  deficient  atmosphera 
so  that  carbon  monoxide  is  pruduced.  The  generator  is  sealed  except  at  thu  intended  air 
inlet.  This  generator  is  called  a  crossdraft  generator  because  the  inlet  air  flows  across 
the  generator  to  the  outlet.  Other  variations  include  updraft  and  downdraft  generators. 
A  fire  door  at  the  bottom  allows  ash  removal,  and  a  charging  door  at  the  top  provides 
access  for  the  fuel.  The  air  inlet  frequently  includes  a  water  cooling  jacket  because  the 
intense  heat  from  tiie  bed  of  coals  around  the  inlet  may  melt  the  metal.  In  some  cases 
stainless  steel  inlet  tubes  are  used  instead  of  cooling  fackets. 

The  gases  leaving  the  generator  should  be  20  to  :10  percent  carbon  monoxide  for 
satisfactory  operation.  The  fuel  content  of  the  gases  is  enhanced  by  5  to  15  percent  con- 
tent of  hydrogen  which  improves  the  engiru'  performance.  In  fact  in  some  generators 
water  is  deliberately  added  to  the  combustion  chamber  in  small  amounts  to  increase  the 
hydrogen  output.  The  other  principle  gas  constituents  are  nitrogen  (47  to  62  percent), 
carbon  dioxide  (1.8  to  2  percent)*  and  methane  (1.8  to  3  percent). 

The  cooling  system  is  required  to  reduce  the  gas  temperatures  from  about  240°F  as 
they  exit  from  the  generator  to  about  gO^F.  (8)  It  is  necessary  to  cool  the  gases  so  that 
the  mixture  has  moru  density  as  it  enters  the  engine.  The  effect  is  to  increase  the  number 
of  moiecuies  of  combustible  gases  in  the  combustion  chamber  so  that  more  heat  is  re- 
leased as  the  mixture  bums.  Since  water  vapor  is  one  of  the  byproducts  of  the  combustion 
process,  the  water  vapor  partly  condenses  in  the  cooling  tubes.  Consequently  a  valve 
should  be  included  in  tlie  cooling  tubes  so  that  the  water  can  be  drained  out  when  the  unit 
Is  shut  off. 

The  gases  from  the  generator  need  to  pass  through  filters  before  entering  the  engine. 
Fly  ash,  ammonia  compounds,  sulfur  compounds  and  unbumed  fuel  particles  may  all  be 
part  of  the  mixture.  The  ammonia  compounds  and  the  sulfur  compounds  may  be  acid 
forming  in  the  combustion  chamber  and  are  probably  best  treated  by  a  water  wash.  The 
other  harmful  constituents  may  be  subjected  to  the  more  conventional  filters  ranging 
from  dry  elements  to  oil  baths  and  cyclone  separators.  In  some  applications  three  dlf^ 
ferent  filters  are  used,  (9)  In  some  cases  dry  filter  elements  are  included  in  the  cooling 
tubes.  Even  though  rather  elaborate  precautions  are  taken  to  protect  the  engines,  engine 
overhauls  sometimes  are  required  at  8,000-mile  intervals,  (8)  In  some'caaes  it  was 
specified  that  spark  plug  insulators  should  be  checked  every  250  miles,  (10) 

Before  the  producer  gas  enters  the  engine,  it  must  be  mixed  with  oxygen,  Typicaily 
thiv  is  accomplished  with  a  simple  valve.  The  volume  flow  rates  of  air  and  producer  gas 
ate  approximately  equal.  Frequent  adjustment  of  the  mixing  valve  is  sometimes  required, 
depending  upon  the  fuel  used. 

The  last  component  in  the  system  before  the  air-producer  gas  mixture  enters  the 
intake  manifold  is  the  throttle  valve.  Some  attempts  have  been  made  to  link  the  mixing 
and  throttle  valves,  but  generally  they  are  operated  separately. 

The  producer  gas  is  admitted  to  the  engine  through  the  intake  manifold,  The  low 
m^ifold  pressure  draws  air  through  the  complete  piping  system.  Sometimes  in  order 
to  improve  performance  a  blower  is  added  to  the  system  to  offset  the  pressure  losses  in 
the  piping  system  and/or  to  act  as  a  supercharger.  ..... 

The  physical  dimensions  of  the  producer  gas  system  components  are  not  conveniently 
accommodated  wten  installing  the  system  on  a  vehicle.  When  used  for  buses,  the  prac- 
cice  was  generally  to  mount  the  system  on  a  trailer  and  to  use  a  pipe  to  connect  the  gases 
to  the  intake  manifold.  Trucks  occasionally  mounted  the  system  immediately  behind  the 
cab.  The  passenger  car  versions  usually  consumed  all  the  trunk  space,  and  some  even 
had  part  of  the  system  mounted  in  front.  (8,11,4) 

OPERATION 

Starting,  controlj  performance  and  maintenance  will  be  discussed  in  this  section. 
First  however  it  is  important  to  note  the  necessity  of  advancing  the  engine  timing  when 
operating  on  producer  gas.  Tents  conducted  by  the  U,S,  National  Bureau  of  Standards 
indicate  that  at  1,800  rpm  the  spark  must  be  advanced  10  degrees  beyond  that  for  gasoline 
at  maximum  load,  (5)  Presumably  for  today's  higher  speed  engines  additional  spark 
advance  is  required. 


i^^J  Varloui  meftods  for  starting  are  used.  Usually  the  engines  are  started  on  gasoline, 
rand  tba  low  manifold  preiiure  obtained  when  operating  on  gasoline  draws  the  gases  through 
■  tbe  ptoductr  gas  system.  A  torch  held  at  the  air  inlet  to  the  generator  has  its  flame 
r  ittswn  into  the  generator  so  that  the  fu^i  begins  burning.  After  a  short  time,  depending 
; -  i^pon  ttie  ftiel  used,  sufficient  carbon  monoxide  is  available  so  that  the  gasoline  can  be 
:  shut  off,  and  engine  operation  continues  with  the  producer  gas,  Starting  is  comparatively 
V  tasy  ^ith  charcoaJ,  and  operation  on  producer  gas  can  be  achieved  in  about  U 1/2  min- 
utes. (3) 

A  second  metiiod  for  starting  is  to  run  Just  one  or  two  cylinders  of  an  engine  on  gaso- 
line while  Ae  producer  is  started,  A  third  method  employed  a  fan  downstream  of  the 
g^erawr  which  draws  air  through  the  producer  and  blows  it  into  the  atmosphere.  The 
voiatUity  of  the  producer  gas  can  be  observed  by  holding  a  torch  to  the  exhaust  of  the 

"  fah  and  noting  the  si^e  of  the  flame.  When  a  good  flame  Is  achieved^  the  exhaust  fan  is 
shut  off,  the  exhaust  ^rt  is  closed,  and  the  engine  Is  turned  over  with  the  starter  motor, 

f .      Control  of  ttie  engine  is  maintained  with  the  producer  system  throtde  valve.  It  is 
generally  necessary  to  adjust  occasionally  the  mixing  valve  to  obtain  the  best  operation. 
When  charcoal  is  used  as  a  fuel,  a  fairly  consistent  gas  mlKture  is  obtained  from  the 
.gOTerator  throughout  combustion  of  a  given  fuel  charge.  However  when  coal  is  used,  the 
first  part  of  Ae  charge  produces  more  hydrogen  than  the  latter  part,  and  frequent  adjust- 

^  mtnt  of  the  mixing  valve  is  required  to  account  for  the  changing  gas  mixture. 

Performance  on  producer  gas  is  about  55  percent  of  that  obtained  with  gasoline - 

:  a  rattler  severe  penalty,  but  certainly  better  than  doing  without,  (5)  Furthermore,  since 
most  auto  englnei  have  power  ratings  far  In  excess  of  actual  requirements^  a  45  percent 
penalty  in  power  should  still  yield  adequate  results.  The  NBS  results  indicated  that  about 
.11,4  pounds  of  charcoal  equal  1  gallon  of  gas,  which  equals  1,6  to  2,8  miles  per  pound  of 

:  charcoal,  depending  upon  vehicle  size. 

If  we  use  11.4  as  the  valid  comparator,  it  indicates  that  for  a  vehicle  which  operates 
at  15  mUis  per  gallon  of  gasoline,  0.76  pounds  of  charcoal  sre  required  for  each  mile  of 
trav^.    Therefore  for  a  100-mjle  trip,  76  pounds  of  charcoal  are  required.  The  storage 

'  space  needed  for  that  amount  of  charcoal  is  about  5  cubic  feet, 


SUMMARV 

The  capability  of  gas  producers  was  adequately  demonstrated  during  World  War  II. 
For  most  general  travel  applications  the  inconveniences  do  not  justify  their  use  unless 
oAer  ftiels  are  not  available, 
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Developing  the  Solar  Stirling  Engine 

Louis  Menako 


The  principle  factor  which  motivated  I9ih  century  inventors  into  efforts  to  build 
practtcal  air  engines  seems  to  have  been  a  widespread  fear  of  steam  boiler  explosions. 
Early  19th  century  statistics  are  lacking,  but  in  the  years  from  1862  to  1879  there  were 
over  10,000  boiler  explosions  in  England,  and  in  the  40  years  from  1880  to  1919  there 
were  14,281  recorded  boiler  explosions  in  the  United  States  resulting  in  over  10  000 
deaths  and  17,000  injuries. 

Hot-air  engines  date  back  to  1759  when  the  first  known  air  engine  patent  vvas  filed 
by  the  Revarend  Henry  Wood  in  Britain.  It  was  not  until  1807  that  Sir  George  Cayley 
developed  and  engineered  the  first  working  furnace  gas,  open- cycle  engine.  Nine  years 
later,  a  Scottish  minister,  Reverend  Robert  Stirling  filed  a  patent  incorporating  the  first 
closed  cycle  regenerative  engine.  In  1826  John  Ericsson,  a  Swedish  born  inventor,  came 
to  England  and  worked  on  closed  cycle  hot-air  engines  until  1839,  when  he  abandoned  his 
work  and  emigrated  to  the  United  States,  Lide  Sir  George  Cayley  developed  and  Intro- 
duced the  open  cycle  regenerative  engine  atout  1840.  Throughout  the  19th  century  these 
engines  were  widely  used  in  a  variety  of  ways  In  Britain,  Europe  and  the  United  States. 

Toward  the  middle  of  the  i9th  century  the  internal  combustion  gasoline  engine,  along 
with  the  invention  of  the  electric  motor,  caused  the  decline  of  the  Stirling  engines.  By 
1914  the  latter  were  no  longer  available* 

In  1937  Philips  of  Holland  was  searching  for  an  engine  that  would  be  portable,  silent 
and  have  a  low  fuel  consumption*  The  engine  was  needed  to  drive  small  electric  generators 
to  operate  radio  equipment  in  remote  regions  where  storage  batteries  were  not  readily 
avaliable,  A  research  program  was  started  on  several  historic  Stirling  closed  cycle, 
hot-air  engines.  Over  the  past  37  years  Philips  has  taken  great  strides  in  developing  the 
Stirling  engine  for  everyday  use*  Recently  he  unveiled  a  four-cylinder  200«horeepower 
engine  to  meet  the  world's  demand  for  cleaner  air,  less  noise  and  low  fuel  consumption. 
The  engine  was  designed  for  service  in  trucks,  buses  and  boats,  Later  a  second  engine 
was  designed  and  aimed  at  the  automotive  market*  General  Motors  worked  extensively 
on  Stirling  engines  from  about  1958  to  1970,  In  1970  Ford  entered  a  Joint  technical  pro- 
gram with  Philips  of  Holland  to  build  Stirling  engines  with  the  intention  of  incorporating 
them  into  their  1980  automobiles* 

HOW  THE  STIRLING  ENGINE  WORKS 

The  Stirling  engine  runs  on  the  theory  that  when  a  gas-like  air  or  hydrogen  is  heated. 
It  expands,  and  when  cooled,  it  contracts*  The  Stirling  can  be  said  to  have  a  one -stroke 
cycle,  meaning  every  revolution  of  the  engine  generates  a  power  pulse. 

To  work,  the  displacer  piston  must  lead  the  power  piston.  The  bigger  the  lead,  the 
faster  the  engine  runs,  and  the  smaller  the  lead,  the  slower  the  speed  but  the  torque 
increases,  The  Stirling  operates  from  1  degree  lead  to  180  degree  lead.  At  181  degrees 
It  would  operate  in  reverse,  As  the  power  piston  moves  up,  the  displacer  piston  moves 
toward  the  cold  end.  The  result  is  that  the  gas  is  compressed  and  pushed  into  the  hot  end 
of  the  displacer  cylinder*  The  gas  is  heated  in  the  hot  end  causing  the  gas  to  expand. 
This  expansion  goes  around  the  displacer  piston,  but  pushes  against  the  power  piston 
resulting  in  the  power  pulse.  As  the  power  piston  is  pushed  down,  the  displacer  piston 
travels  back  up  to  the  hot  end  pushing  the  hot  air  to  the  other  end  of  the  cylinder  where 
it  comes  in  contact  with  the  cooler  surfaces.  Here  the  gas  is  cooled  causing  the  gas  to 
contract,  and  the  power  piston  starts  back  up  again  compressing  the  gas  for  the  next 
cycle.  If  the  cold  end  would  be  perfect,  the  gas  could  be  cooled  enough  to  cause  a  vacuum, 
and  then  the  atmospheric  pressure  would  actually  draw  the  piston  to  top  dead  center. 

UNIQUE  eHARACTERISTICS 

A  unique  characteristic  of  the  Stirling  thermal  engine  and  one  which  tends  to  indicate 
the  degree  of  perfection  with  which  it  performs  the  thermodynamic  conversion  of  heat  to 
work  is  the  capability  of  the  engine  to  function  as  a  heat  pump  when  work  is  put  into  the 
crankshaft  instead  of  when  work  is  taken  from  it  as  a  normal  engine  operation.  If  the 
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fuel  and  the  burner  are  turned  off  while  the  engine  is  producing  power,  the  ht?ater 
allowed  to  cool.  At  some  point  the  heater  temperature  becomes  so  low  that  the  engine  no 
longer  supplies  enough  power  to  overcome  its  own  frictionj  and  the  engine  normally  will 
stop.  However  if  the  enginii  Is  maintained  in  rotation  in  the  same  direction  by  driving  the 
crankshaft  from  an  external  machine,  the  Stirling  thermal  engine  will  become  a  heat 
pump  and  eonttoue  to  pump  heat  from  the  heater  to  the  cooler.  A  few  moments  of  this 
operation  will  cool  die  heater  pipes  sufficiently  to  cause  frost  to  form  from  the  moisture 
in  the  air,  and  the  engine  will  continue  to  refrigerate  the  surroundings  as  long  as  power 
is  supplied  to  the  crankshaft. 

If  the  engine  Is  motored  with  rotation  op|KJsite  the  way  it  produces  power  as  an  enginej 
it  will  also  act  as  a  heat  pump,  but  the  direction  of  heat  flow  will  be  reversed.  Under 
these  conditions  the  engine  will  pump  heat  from  the  cooler  to  the  heater,  and  a  fesv 
momenta  of  this  operation  will  cause  the  heater  tubes  to  become  hot  and  heat  the  sur- 
roundings. 

This  heat  pump  or  refrigerator  operation  of  the  engine  is  easily  explained  from  the 
principles  of  tiiermodynamiCi.  But  it  is  rare  to  find  an  engine  that  functions  thermo- 
dynamicsily  as  well  as  the  Stirling  thermal  engine, 

TieHNICALLY  SPEAKINO 

The  Stirling  engine  is  a  reciprocating  combustion  engine.  It  operates  on  a  closed 
cycle  with  the  working  gas  completely  sealed  within  the  engine  and  used  cycle  after  cycle, 
TOe  source  of  heatp  such  as  the  combustion  of  air  and  fuel,  is  always  outside  the  engine 
cylinder.  Heat  is  transferred  to  the  working  gas  through  the  metal  walls  of  the  heater 
tubes, 

Ln  the  theoretical  Sterling  cycle  heat  addition  and  rejection  occur  only  at  the  highest 
and  lowest  temperatures  of  the  cycle  respectively.  Therefore  this  engine  has  the  inherent 
capability  of  achieving  the  ultimate  maximum,  efficiency  of  a  Camot  heat  engine,  which  is 
the  thermodynamic  standard  for  evaluating  all  heat  engines.  The  Stirling  engine,  like  any 
heat  engine,  produces  power  by  compressing  the  working  gas  when  it  is  cold  and  expanding 
it  when  it  is  hot.  When  compressing  cool  gas  the  power  piston  goes  up  to  compress  the 
gas  while  the  displacer  pistons  move  to  keep  the  gas  in  the  engine's  cold  spaces.  In 
expanding  hot  gas  die  power  piston  goes  down  on  the  expansion  or  power  stroke  while  the 
diiplacer  piston  moves  to  keep  the  gas  in  the  engine's  hot  spaces. 

Over  1-1/2  centuries  ago  an  imaginative  and  talented  Scottish  minister  patented  the 
Stirling  thermal  engine,  Research  and  development  carried  on  in  the  Netherlands  re- 
cently has  revived  interest  in  the  unusual  engine,  potentially  it  is  a  silent,  efficient  and 
veriatile  prime  mover  of  many  applications. 

-The  applications  of  the  Stirling  thermal  engine  are:  Low  emission,  low  noise  vehicle; 
commercial  and  pleasure  boats;  portable  generating  unit;  power  for  satellite  space 
station;  aUent  submarine  with  heat  storage;  sterling-nuclear  submarine^  cargo  ship  or 
tanker;  locomotive;  long  range  torpedo, 

^nie  advantages  of  the  Stirling  thermal  engine  are;  Extremely  low  emissions;  ex- 
ternal combustion,  heat  source  is  outside  the  cylinder;  highest  efficiency  of  any  prac- 
tical heat  engine;  low  noise  level,  no  explosions  in  cylinder;  no  balanced  forces;  no  valves; 
multifuel  engine,  operable  from  combusion,  nuclear,  or  solar  heat  sources;  closed  cycle 
engine;  true  reversible  engine,  operable  as  heat  engine  or  heat  pump, 

SOLAR  ENERGY  USE  WITH  A  STIRLING  ENGINE 

There  has  been  much  controversy  over  solar  and  other  natural  powers  recently, 
.  Solar  energy  has  been  used  to  heat  homes,  run  cars,  produce  electricity  and  run  engines, 
.There  are  many  ways  to  capture  the  power  of  the  sun,  such  as: 

1,  Threugh  lolsr  eelli.  These  are  fhin  wafers  of  silicone  with  Isyifs  of  bsrium  on  fap  sf  them 
and  two  eleetrodel  oHashed,  When  itruek  by  fhm  rays  of  the  sgn,  elecfrens  ore  excited  on  the 
wafep  end  l^l  are  pfodu^ed  arognd  the  eleetrodes.  When  a  eireuit  is  fsmied  on  e^cchange  sf 
Ions  takes  place  farming  a  Qyrrent,  This  eurrent  ean  be  used  to  run  o  heater  on  the  hst  end  of 
the  air  eyllnder, 

2.  Thfeugh  solar  eel  lectors,  These  are  large  blaek  plates,  normally  of  eerrugated  steely  eovared 
by  Q  pteqe  of  gloll  over  whieh  water  is  circulated.  The  royi  of  the  iun  hit  the  plate  couslng  It 
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J^;^^^  ^®  gsi-  The  if  earn  aendeniei  baok  fnfe  wflter  en  f  he 

li^fl??'-*''^*^^  tre^jgh.  Frsm  there  It  fi  piped  t©  a  reieryolr.  Water 

tfoyih  from  the  colleetlan  plate«  Onee  the  wster 
SfJ'S'rvoIr  mmy  fhlngi  esn  done  with  ft^  such  ai  turning  turbines,  heating  hsnei  In 
'"t^anner/ond  heating  the  hot  end  of  the  air  g^llnder, 

|^^jf*^™;Si^H^FrMr»^  lens.  A  Freznel  lens  (pren^netd  Fr5-nal)  Is  a  I  em  eemposed  of  eeneentfie 
5\^r  ^•'^ir^i^^^t'^  a'™     plestle,  fermtng  a  refracting  suffece  which  will  focus  the  light  Inten^jjf 
JpK?^*4*  c<w»^"i     *^  ^^Qsh  eKtr^ely  high  temBeratures.  This  light  can  b«  f^used  en  the 

refieetorS/  paraboloids,  A  parabolic  refleitor  Is  a  semliphere  which  has 
"  .S^'**       ojrvW  feund  In  the  mathematical  science  called  Farebalfcs,  It  wori^s  much  like  the  >  ^ 
xe^?%Fwinel  leni  In  that  U  focuses  the  Mght  Intensel)^  Into  a  point,  but  it  does  It  In  a  different  way. 
,;lt;Hmo^  wldel)^  us^  for  htating  things  such  as  oyens^  noyelty  cigarette  lighters,  and  engines. 

IflSEptrouj.  prpject  wa  choie  co  use  the  Freinal  leni  witii  an  infrared  heat  lamp  and- 
'1^\t)o  focui  the  point  of  ll^t  on  tiie  end  of  tiie  air  cylinder.  Whan  tiiii  failed  to  work 
loused  a  parabolic^  reflector  fpllowing  the  advice  of  the  school  physics  teacher,  but  wt 
-^ngtfU  to  flgure  fte  dtoensioni  of  the  paraboloid, 

o  IS  a  mefTibaf  ©f  the  feeulty  at  Rivenlde  High  School^  Milwaukee^  Wise. 


^!S(irling  Engines 

Charles  R  Rhoads 

fyU--:r-:-     r  -  "  .   j 

The  Sttrllng  englna  mm  invented  in  1816  by  Pastor  Robert  Stirling. 
Little  development  was  undertaken  on  tte  Stirling  engine  until  Phillips  became  In-  i 
v't^^^         in  1938.    We  toiow  the  PhiUlpi  Coloration  best  ai  the  maker  of  Ae  Norelco 
^^^rfpr,;  PhUlipi  wai  Interested  in  the  Stirling  engine  fsr  torpedo  and  submarine  powerQ 
ti^^ljsmireelir   In  1958  Gerieral  Motors  became  Intereited  in  tiie  Stirling  ^glne  as  a  power 
?&M^^e  for  space  applications.    In  1969  the  fuel  cell  was  iuflflcienay  developed,  and  it  1$ 
attractive  as  a  power  source  for  space  wort.  So  GM  diseoncinued  work  on  Ae^ 
engine.  '  ^ 

UntU  recently  It  appeared  that  the  Stirling  engine  was  t^  heavy  and  complex  forH 
gj^s^ger  car  application,  and  the  oxides  and  nitrogen  were  excessive*  By  1970  PhUlips^ 
'^fi^  shorn  that  most  of  the  problems  could  be  solved,  and  Ford  became  interested  in  the 

^  automotive  power  source.  A  Joint  undertaking  was  inltfated  to  replace  all 
^fegSdl-cubic-inch  Ford  engine  with  an  equivalent  Stirling  engine.  Ford  is  wrking  primarily^li 
||§&vlA.autombEive  applicattons*  and  Phillips  ii  still  woAlng  with  basic  research*  S 
^  Ford  is  the  third  largest  corporation  in  this  country,  and  Phillips  is  the  third  largiSfS 
^iimreign  corporation.  Thus  we  would  e^^ect  them  to  have  considerable  resources  tof 
gg;^emplQy  in  the  development  of  thm  Stirling  engine, 

fiiii^-^  the  early  1960's  performance,  cost  and  ^onomy  were  die  criteria  whichf 

pi^^etermtefd  which  eflgine  would  be  used  for  automoti^    jpplications.  In  the  late  1960*P 
^^jemlsslOTS  became  of  primary  importance 
^itfi^l  emissions  inherent  in 
mZektitniX  con  vol  devices  • 


Various  solutions  have  been  proposed  to  solytil 
reciprocating  internal  combustion  engines,  such  as  adding  I 
Perhapi  a  better  solution  is  to  use  an  engine  which  is  inherently^ 
^32j^.bu;niirig,.such  as  the  Stirling  which  is  an  external  combustion  engine,  t^. 
IgpgjJlpQhventi^al  piston  engines  operate  by  using  an  expanding,  compressed  and  heated i 
feyoWme^-of  air,  A  Stirling  engine  uses  the  same  principle,  the  major  difference  being  ^ef 
pimjWiod:  by  .  which  tiie  heat  is  added*  In  a  conventional  en^ne  tiie  heat  is  applied  by  burn«  : 
P^ingiftiel  Inside  the  chamber.  In  the  Stirling  engine  die  heat  is  added  by  an  external  flame  J 
Ip^ijugh  a  heat  exchanger,  the  heated  head,  to  Ae  working  gas  inside  the  engine,  Flret  all 
'^"""e^Jyolume  of  gas  entrapped  by  a  piston  Is  compressed*  It  is  then  heated  by  the  external  * 

W^r-'  '  -  - 
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^^^iice.  As  ,th#  gas  heats,  the  pregsure  increases  and  the  piiton  is  driven  downward 
m^ai^^^ii  CTBsiishm,  After  expaniion  tht  gas  is  cooled  by  an  external  cooling  iource, 
SjpV^.^ure  decreasei  the  gas  is  once  again  compreiied*  Since  the  pressure  during  the 
li^edip^slon  is  much  higher  than  during  the  cold  expansion,  there  is  a  net  output  from 
^,  jpjj^  eomplete  eyela  takes  place  with  one  revolution  from  the  crankshaft,  ai 
^(^{te  tw  rf^tottoni^^  conventional  engines ^ 

^^tj^^i^m^ig  liie  hot  and  cooling  source  ii  a  cumbersome  proceis,  Robert  Stirling, 
_  l^^m^  tfie  process  Is  named,  conceived  a  refinement  to  overcome  this  problem.  His 
^^^^  replaced  tihe  alternate  use  of  hot  and  cold  sources  by  adding  a  displacer  piston 
jftfcti  mivei  ^e  gas  between  the  stationary  hot  chamber  and  a  stationery  cold  chamber, 
^scribing  the  dis^acer  piston  helps  explain  the  principle  of  the  Stirling  engine.  How- 
B^J;tti^>,dbMe*aeting  engine  (which  wUl  be  discussed  later)  is  superior  for  passenger 
^^g^iqiplication, 

"^^  ^Sfftie  dii^acer  piston  m^hanism  allows  the  heating  source  to  be  stationary  at  one 
^j^'^  eylindar  and  ttie  cooling  source  to  be  stationary  at  tiie  ottier  end.  When  the 
^^IplS^er  piston  moves  upward,  the  hot  working  gas  in  the  upper  portion  of  the  cylinder 
is'.m€(V0d  throu^  Uie  heating  colls  or  heating  tubes.  Ttie  gas  flows  throu^  tiie  heating 
^ptl^  where  it  is  cooled  until  moit  of  tiie  working  gas  is  in  ^e  cold  section  below  the  dis- 
^^iacer  piistonv  Because  this  gas  is  cooled,  the  pressure  is  low.  Moving  ^e  pistil  back 
^b|aiwafd  pushes  working  gas  back  through  the  cooling  coils  and  to  the  heating  tubes 
^^^fe  it  is  heated  and  forced  into  tiie  hot  section  above  the  displacer  piston*  Since  the 
^gai^Jis  hot.  Its  pressure  is  hl^.  There  are  no  valves  in  the  flow  paUi  so  that  when  the 
^uj^r  chamber  is  in  a  high  pressure,  the  low  chamber  is  also  at  a  high  pressure. 

OnB  addition  is  required  to  complete  the  practice  Stirling  engine,  the  regenerattir, 
feTOis  is  located  between  the  fixed  heating  and  cooling  sources  and  stores  otherwise  wasted 
Khiat  (ijting  the  cooling  process  and  pemlts  recovery  of  the  heat  during  heating  process, 
^ftffiis  stored  heat  is  equal  to  several  times  the  heat  added  from  the  outside  heat  source. 
I*  r  Tte  dlgpiacer  section  combined  wltii  the  power  section  forms  tiie  basic  Stirling  cycle 
ft^w^i  4init.  The  cooling  gas  Is  compressed  by  tfie  power  piston  as  in  a  conventional  in- 
^tsiiaJ.  combustion  engine.  The  compressed  gas  Is  heated  and  as  pressure  Increases  be- 
the  dls^acer  piston  is  moving  a  portion  of  the  gas  inw  the  upper  or  hot  section  of 
lie^'diiplacer  section,  the  pressure  increase  is  felt  in  die  power  piston.  The  high,  hot 
jg./p^ssuie  gas  completes  Its  heating  cycle  due  to  the  deseeding  displacer  piston,  and  the 
^^l^er  piston  completes  Its  power  stroke  driven  by  the  high  pressure  gas.  The  displacer 
^"^"jplstbn  moving  downward  forces  the  working  gas  into  the  cooler  portion  of  the  chamber, 
^teiii  decreasfeg  its  pressure.  The  power  piston  is  now  ready  to  complete  die  compression 
iti^itroke  wid  to  complete  the  cycle, 

%  There  are  many  mechanisms  required  to  form  a  simple  Stirling  cycle  or  to  drive  the 
iilsplacer  piston  at  a  fixed  relationship  to  the  power  piston  (90°  out  of  phase).  This  can 
done  by  craric  and  chain  but  preferably  Is  done  by  an  improved  mechanism  developed 
-^  Phillips,  Ae  rhombic  drive.  Since  Its  invention  in  1953  many  rhombic  drive  engines, 
San^g  from  I  to  over  300  horsepower,  have  been  built  by  Phillips,  The  rhonAic  engine 
if  a  sin^e  cylinder  engine.  However  Its  characteristics  are  different  from  those  of  a 
..  lingi^  cylinder  Internal  combiitlon  engine.  Not  only  is  the  engine  perfectly  balanced, 
pbut  It  has  two  power  strokes  per  revolution,  Thui  one  cylinder  rhombic  drive  Stirling 
^^p^e  has  the  torque  impulse  ^mparable  to  a  four- cylinder  inwmal  combustion  engine, 
fefr  die  rhombic  drive  engine  has  been  a  primary  tool  in  Stirling  engine  develop- 

Icihm  work^  it  has  proven  to  be  large  and  complex,  A  more  recent  Stirling  development, 
p&ie  double-acting  piston,  results  In  an  engine  better  suited  to  automotive  use,  Phillips 
phig  teimd  It  possWe  to  construct  an  engine  of  four  separate  interconnected  c^lnders  and 
fiw^^ntrol  the  morion  of  the  piston  by  a  diwlce  which  phases  each  of  them  at  9^  intervals, 
pil^  this  type  of  construction  each  piston  serves  as  both  a  ^v&er  piston  and  a  displacer 
Iston  for  the  adjacent  cylinder,  thus  the  name  double-acting. 

By  incorporating  a  double-acting  piston  into  a  cylinder,  a  compact  swashplate  engine 
lis  formed  in  which  the  four  separate  heating  sources  are  grouped  into  one  common  source* 
IftfThe  fbur-c^lnder  swshplate  engine  Is  perfectly  balanced  and  has  tour  jorque  Impulses 
^^per  revolution,  similar  to  an  eight*cylinder  Intemal  combustion  engine.  However  the 
W&gnlwde  of  the  Impulses  are  much  less  dian  those  of  an  eight- cylinder  internal  com- 
bustion en^ne, 

^l:  ;  "At  the  front  of  the  engine  li  a  single  burner  which  supplies  heat  to  the  burner  ftibes, 
^vrototing  preheater  is  concentric  with  the  burner;  it  recovers  waste  heat  from  the  ex- 
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haust  and  transferi  it  to  the  incoming  combustion  air*  A  unique  roll  sock  leal  on  the 
engine  rod  retains  the  working  gases  within  the  engine.  The  piiton  rods  are  connected 
to  the  awashplate  by  lubricated  sliding  bearingi.  A  single  cylinder  rhombic  drive  engine 
and  a  four-cylinder  double-acting  ewashplate  engine  were  subjected  to  detailed  design 
saidy  to  determine  the  most  suitable  Stirling  engine  for  passenger  car  propulsion.  The 
four-cylinder  double-acting  swashplate  engine  with  860  cc  displacement  wag  selected 
becauie.it  packages  in  the  vehicle  better  and  f  i  lighter  and  more  efficient. 

Since  1968  Phillips  has  been  conducting  dynomometer  tests  on  the  60-horsepower 
version  of  the  swashplate  engine  and  has  accumulaced  more  than  2,000  hours  of  test  time 
on  three  engines.  These  engines  are  being  used  to  evaluate  various  design  considerations 
for  use  in  the  170  horsepower  engine. 

Passenger  cars  with  conventional  engines  are  tested  according  to  a  start  up  and  tran- 
sient procedure  specified  by  the  federal  government  using  CVS  (Constant  Volume  Sampler) 
equipment  for  collecting  and  evaluating  the  exhaust  sample*  In  the  CVS  test  a  vehicle  con- 
taining the  power  plant  to  be  investigated  is  placed  in  the  chassli  dynamometer,  and  the 
engine  is  started  cold.  After  a  20-second  idle  a  series  of  accelerations  and  decelerations 
are  performed  according  to  the  specified  driving  schedule.  The  ejchaust  gases  generated 
during  the  test  are  mixed  with  fresh  air,  and  a  portion  of  this  mixture  is  pumped  into  a 
plastic  bag.  After  the  entire  schedule  of  accelerations  and  decelerations  have  been  com- 
pleted, the  contaminents  of  the  bag  are  analyzed,  and  a  report  of  grams  per  mile  is  ob- 
tained. In  one  Stirling  engine  there  were  hardly  any  of  the  three  contaminents  found  in  a 
normal  internal  combustion  aigine:  Hydrocarbons,  carto  monoxide,  and  oxides  of 
nitrogen. 

In  the  layout  of  a  swashplate  Stirling  engine  installed  in  a  1972  Ford  Torino,  for 
example,  accommodations  for  the  engine  require  no  change  in  the  vehicle  length.  The 
transmission  is  moved  rearward  by  5  inches.  Minor  changes  in  the  number  two  cross- 
member  suspension  steering  and  dash  are  also  required.  The  Stirling  engine  is  cooled 
by  the  mixture  of  50/50  water  and  ethylene  glycol  in  a  manner  similar  to  conventional 
engines,  except  that  a  greater  proportion  of  heat  is  rejected  Into  the  cooling  system  and 
lass  is  rejected  into  the  exhaust.  This  requires  a  greater  cooling  capacity  and  to  accom- 
modate a  radiator  of  sufficient  size  may  be  a  minor  packaging  problem.  To  minimize 
back  pressure  the  Stirling  engine  has  dual  2  1/2-inch  exhaust  pipes.  However  no  muffler 
or  exhaust  treatment  devices  are  required,  and  metal  temperatures  are  low,  thus  avoid- 
ing extensive  heat  shielding.  The  Stirling  engine  produces  torque  and  speed  characterls- 
tics  compatible  with  current  engines  so  that  no  modifications  are  required  in  the  trans- 
mission and  drive  line  other  than  a  mechanical  link  to  the  throttle  for  control  of  trans- 
mission shift  points.  These  characteristics  are  compatible  with  both  manual  and  auto- 
matic transmissions. 

Exhaust  noise  with  the  Stirling  engine  would  beiow  as  it  employs  a  continuous  com- 
bustion process.  Mechanical  noise  with  the  Stirling  engine  operating  on  a  dynamometer 
ii  low  as  there  is  no  impact  noise  due  to  poppet  valves  and  internal  combustion.  Because 
of  this,  it  is  possible  to  achieve  very  low  noise  levels  from  the  system.  Best  estimates 
indicate  that  the  low  noise  level  will  also  be  achieved  on  the  Stirling  engine  car  installa- 
tions, but  that  perhaps  the  largest  noise  source  will  be  the  combustion  air  blower  and  the 
radiator  fan* 

Engine  starting  is  accomplished  through  a  sequential  control  that  activates  a  combus- 
tion blower,  fuel  flow,  ipltion  and  engine  cranking.  Ignition  time  to  drive-away  condi- 
tions Is  projected  to  be  15  seconds  on  a  70^F  day,  slightly  more  on  colder  days. 

The  Stirling  engine  power  level  is  controlled  by  increasing  or  decreasing  the  pres- 
sure of  the  working  gas  within  the  engine.  The  working  gas  is  stored  at  high  pressure  in 
a  small  reservoir.  When  increasing  power,  blow-do\^Tifrom  the  reservoir  into  the  engine 
Is  nearly  instantaneous.  Decreasing  the  power  is  accomplished  by  pumping  the  gas  back 
into  the  reservoir.  Since  pumping  time  can  take  up  to  a  few  seconds,  ^wer  Is  also  mo- 
mentarily reduced  by  short  circuiting  the  working  gas  from  the  high  pressure  volumes 
to  the  low  pressure  volumes  of  the  engine  until  pumping  is  completed.  This  is  accom- 
plished within  the  engine. 

The  Stirling  engine  fuel  control  is  designed  so  that  the  engine  heating  tubes  are 
operated  at  a  constant  temperature  of  1,470°  Fahrenheit,  A  temperature  censor  mounted 
on  one  of  the  heater  tubes  is  a  primary  control  device  of  the  air- fuel  control  circuit.  The 
combustion  blower  Is  driven  directly  from  the  engine.  The  amount  of  air  supplied  is 
regulated  by  the  temperature  sensor  through  a  throttle  valve  which  is  interconnected  with 
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fettil  ait'fual  eontrol  to  maintain  a  constant  air-fuel  ratio,  30  percent  excesi  air, 
fe^  To  aeWeve  tha  efflciancy  and  a  specific  output  required  for  automotive  uee^e  Stirling 
^|ine  must  uie  a  working  gas  of  low  molecular  weight  at  very  high  pressures  in  the 
temii;  of  3,000  psi.  More  horsepower  per  liter  of  piston  sweep  volume  and  thus  engine 
^cl^t  reduction  can  be  achieved  by  varying  the  type  of  working  fluid.  It  is  evident  that 
^itoogen  la  flie  best  working  gas  if  a  lightweight  highly  efficient  engine  is  to  be  obramed, 
SWe  use  of  hydrogen  was  assumed  to  be  used  in  automotive  Stirling  engines, 
^«^  -  m  compartag  the  Stirling  engine  with  what  was  to  be  the  1976  law  for  automotive 
Ijemiiiioni  (which  has  been  poi^nad),  in  acceleration  we  would  expect  the  Stirling  engine 
l!Wba  equal  to  or  illghtly  betterthana  typical  car.  Projections  show  that  we  would  eKpecc 
fuel  economy  to  be  better  than  what  we  are  obtaining  from  our  conventional  engines. 
S  Ai  of  July  1975  Ford  has  installed  a  prototype  of  a  no-horaepower  Stirling  engine 
iin  a  1975  Torino  and  has  started  a  preliminary  rest  program  in  Holland  before  the  car  is 
Sihipped  to  the  United  States  .before  the  end  of  the  year.  Early  test  results  are  very  en- 
^couraging.  The  emiiiions  are  well  below  the  1978  etatutory  levels.  Ford  says  dyna- 
Sinometar  testing  shows  a  47  percent  improvement  in  fuel  economy  over  the  standard  1975 
Torino  engine  and  a  20  percent  improvement  in  acceleration*  A  remarkable  low  noise 
l^el  hag  been  achieved  which  a  spokesman  says  is  like  towing  a  standard  Torino  through 
■  the  test  area  at  65  miles  an  hour  without  the  engine  running.  A  Ford  executive  em- 
phasized it  will  be  at  least  1985  before  any  company  could  start  mass  produccion  of  the 
^^^gine* 
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The  Urgency  of  Energy  Education 

?  Ralph  VStaeb 

^  One  of  the  most  challenging  lituations  today  is  the  new  awareness  that  the  earth  is 
funnlng  out  of  things.  Recent  events  have  brought  to  our  attention  that  we  live  on  a  fmite 

^  planet  wltfi  a  poesible  limit  to  certain  necessary  materials.  Foremost  among  these 

:^  limited  materials  are  those  which  create  energy  for  man.  The  fuel  shortage  of  1973 
abruptly  brought  our  attention  and  concern  to  the  increasing  demand  tor  energy  and  the 

8^  limitations  of  the  resourcei  which  are  currently  used  to  supply  It, 

ft'  The  American  society  and  industrial  enterprise  run  on  energy.  They  are,  mfact, 
K dependent  upon  it  for  survival*  The  necessities  of  life  now  include  food,  clothing,  shelter 

and  energy.  Today,  just  two 'and  a  half  years  after  the  oil  crisis,  most  Americans  are 
f  apathetic  about  the  energy  shortages  in  view  of  the  seeming  return  to  normal  supply* 
:^^  But  ftittire  shock  is  inevitable  because  the  world's  long- term  supply  of  the  materials 

currency  used  to  produce  the  energy  which  supports  human  life  and  modem  industry  is 

fe^  limited.  ,      .    ,        1-  i   J  ^ 

>  The  attitudes  and  practices  of  the  public  must  be  aligned  with  the  realistic  aaca  ana 
'  Mvorld  reiource  situation.  Education  stands  foremost  as  the  prime  motivator  of  energy 
■ .  literacy.  In  particuiar,  science,  social  studies  and  vocational  education  can  contribute 
-  an  awareness  to  the  erltically  pressing  problems  of  the  immediate  years  ahead.  Indus- 
trial  arts  courses  have  for  many  years  included  the  technical  Information  about  the  ex- 
f^-traction,  conversion  and  use  of  energy  for  power.  Industrial  arts  and  Industrial-voca- 
r  tlonal  educators  are  in  a  key  position  to  transmit  to  the  youth  In  our  school  systems  the 


total  energy-reiource  information  and  underitandings  which  form  the  basis  for  wise  de- 
clsioni  by  the  ^vemment,  industry  and  individuals.  Education  as  a  medium  has  the 
greateit  potential  and  responsibiiity  for  transmitting  the  factual  energy  status.  The  cur- 
rent situation  requires  understanding  and  action  by  an  intelligent  public. 

Facta  concerning  the  supply  and  consumption  of  energy-producing  material  resources 
are  readUy  available.  Although  the  energy  crisis  no  longer  dominates  the  front  pases  of 
newapapers,  related  information  is  still  visible  in  our  mass  media.  State  and  national 
agencies  have  sprung  up  to  publicize,  regulate  and  research  factors  related  to  ener^ 
and  power.  Firmly  believing  in  the  responsibility  and  delivery  system  of  education  the 
Natlonai  Educational  Council  on  Energy  and  Power  was  organized.  Energy  education 
should  be  included  at  all  levels,  kindergarten  through  adult,  for  only  knowledgeable  oer- 
ions  can  contribute  to  the  solutions.  e  n 

Thf  energy  crisis  has  far-reaching  effects.  It  threatens  our  individual  and  social 
livens,  our  economic  structure,  the  production  output  of  industry  and  the  political  system 
Each  of  dieae  aspects  is  a  stpdy  in  itself.  Yet  each  cannot  stand  alone,  for  a  drastic 
reduction  of  energy  would  have  a  falling  domino  effect  on  all  that  contributea  to  our  life- 
style and  standard  of  living. 

The  shortage  of  raw  materl^s  leads  to  a  shortage  of  energy,  power  and  material 
g^ds.    Prices  of  fodd,  clothing  and  shelter  increase  rapidly.  Decreases  in  food  supply 
fouow,  with  potential  widespread  famine.  Coupled  with  a  worldwide  population  explosion 
the  nucleus  of  war-producing  factors  grows  eminent.    Thus,  the  impending  limit  to  the 
energy  supply  has  economic  and  political  effects. 

The  Creadon  of  energy  sources  over  millions  of  years  and  their  development  and  use 
over  the  past  200  years  is  a  very  interesting  study.  For  thousands  and  thousands  of  years 
the  energy  cycle  was  in  balance.  The  e^rth  received  energy  from  the  sun,  a  high= power 
source.  This  energy  was  taken  in  and  conserved  by  living  things.  Even  the  advent  of  mm 
did  not  have  much  effect  on  the  natural  balance.  When  industrialization  was  introduced 
larger  amounts  of  energy  were  being  used  daily  than  were  being  collected  and  stored' 
This  imbalance  grew  proportionately  larger  as  more  and  more  energy  was  required' 
Scientists  now  predict  when  various  fossil  fuels  will  be  exhausted. 

We  cannot  wait  until  that  time,  Immediate  conservation  is  urgently  needed  until 
alternate  new  sources  can  be  discovered,  developed  and  delivered.  Education  is  a  neces- 
sary element  to  bring  an  understanding  and  acceptance  of  the  serious  conservation  meas- 
ures which  are  needed.  -  _ 

Industrial  arts  and  industriaUvocational  education  moat  closely  relate  to  the  energy 
crisis,  its  cause  and  Its  solution.    While  no  one  can  predict  the  future  with  certainty 
ed-  jators  in  these  fields  must  center  a  personal  Involvement  in  the  development  of  cur- 
ricular  materials  on  energy  and  posver  as  well  as  encourage  and  support  their  inclusion 
in  the  instructional  programs, 

Or,  Sfeeb  h  q  Cpnsglrqnf,  Indyirriq)  Arts,  Flerida  Dgpartmehr  of  IdueaMon,  Tallahassee,  Fla. 


Funding  LA.  Programs 


Status  of  Funding  in  Idaho 

Douglas  f.  Hammer 

Idaho  has  just  broken  into  funding.  IXiringihe  summer  of  197^,  10  curriculum  guides 
were  developed  using  clusters  similar  to  those  previously  developed  by  Florida,  these 
guides  are  consistent  with  the  prevocational  GuideUncs  for  funding  in  Idaho.  They  includes 
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^i;  gradas  7  and  8:  Amarican  Indugtry  which  conilats  of  introduciory,  9- week  unlti  m 
ibhle' commimieatio^  conitrucrtoni  manufacturing  and  power  and  traniportation. 
For  Gradti  9  Arou^  12!  IS-week  cluicer  couriei  in  manufacturing,  graphic  com- 
OTTOlMrt^s,  power  and  transportation  and  construction;  36»week  ciuitar  coursei  in 
l^^gp  power  mechanics,  Industrial  materials  and  procesiea,  electrlcicy/electronics 
^^^aphic  arts. 

Tb  ba  rilgihie  tor  prevocational  funding  in  Idaho,  requirements  are: 

])tf\    1.  The  program  must  net  dyplfeafe  progr^Tis  already  in  fhe  ishsoU 

2«  Tha  prsgrom  my  it  grtieulaf©  fr©  yecafiona!  training. 
'       3.  Thli  prGtrom  must  to  effered  In  gradei  f  through  12. 

^■[  '}s,   4.  The  ^^rm  must  Ineorporate  an©  or  more  estplorotpry  cluster  courses  ond/or  preveootionQl 
:  devetepment  Gegrs«5  to  pr^P^^®  stydents  to  enter  a  vocationo!  edueation  prsgrom  of  the 

seeondary  and/or  postiecondsry  level  byi 

a.  Providing  oecypatiwiol  (nferniation  and  Instryetlon  pertaining  to  a  broad  range  ef  aecupQ'- 
'               tieni  inaludini  training  reejyisltes,  working  Eondltlons,  earnlngii  beneflti  and  other  rele- 
vant in^ormat|an« 

b.  Preylding  broad  eKplofotory  experienoei  In  industrial  arts  laboratariei  ingluding  observa^ 
tien  of  buslneM  or  Industry  to  acquoint  stydents  with  jobs  in  the  related  occypations. 

e.  Providing  for  mobility  of  students,  who  gomplete  a  planned,  opprayed  prevaeational 

Induftrlol  arts  progrom,  into  yooatlonal  eduQatlan. 
d,  Diveloping  the  ability  of  students  to  recogniie  and  to  salve  practical  prabltmi  related 
to  the  approved  cayrse  of  Itydy, 
5,  The  prograri  must  assure  that  the  distrUt  will  maintain  Its  financial  effort  by  expending  from 
IocqI  distriet  finds  an  ^ount  net  less  than  that  es^pended  in  indystrlol  arts  prsgrsms  in  the 
district  for  the  year  presiding  the  program  aperotlon  under  this  palicy. 
6*  The  progrars  must  provide  occupetlanal  guidance  and  ceunseilng  for.  students  gnralled  to 

"  a^lst  them  in  making  an  Infofmed  and  meaningM  oholee  In  selecting  an  asoupatiaiol  field* 
7,  The  progr^  must  provide  a  teacher  who  holds  an  Idaho  Secondary  Teaching  Certificate  with 

endars^fients  in  industrial  arts  education. 
S*  The  program  must  provide  for  a  fallow-up  on  stydents  who  complete  prc^rom  requirements. 
The  progrsn  must  provide  laboratories/  equipment  and  sufficient  applies  to  support  the  in- 
struetional  pr^rom  of  prevocatlonal  industrial  arts, 
10*  The  pragran  mult  provide  open  enrollment  for  male  and  female  itudentl, 
lU  The  program  must  provide  .local  supervision  and  evaluation  of  Itielf  to  Insure  accomplishment 
of  program  obiectlves.  j  u    l    u  l 

12,  Program  admlnistratofs  must  submit  reports  of  enrollment,  etc,  as  may  be  required  by  the  Idoh© 
;^           State  Baord  for  Vocational  iducatlon, 

13,  A  prevocatlonal  Industrial  arts  advisory  committee  to  advlie  the  district  in  reimbursing  pre- 
'  yacatlooal  induitrlal  arti  programs  in  accord  with  the  State  Plan  and  these  guidelines  must 

be  eitablishedt 

14,  Evidence  must  be  provided  of  op^rtunlty  for  Industrial  arts  students  to  voluntarily  orgoni^e, 
have  membership  in,  and  participate  in  a  local  industrial  arts  student  aisaci  at  ion* 

During  the  iecond  semester  of  1975-76  ichool  year  Idaho  funded  4  pre» vocational 
^  programs^^^^^^^  ^^^^  programs  funded.  These  programs  involve  902 

■^itudents.  Anticipated  1977-78  total  will  be  64  programs  with  2,222  itudenti,  Prevoca- 
-■tienal  industrial  arts  programs  received  Part  B  fundi  which  include  both  state  and  fed- 
'  ^©ral  dollars.  Each  program  receives  reimbursement  based  on  a  formula  which  contains 
;  facters  for  student  contact  hours,  etc,  A  total  prevocational  program  would  receive 
.^^  approximately  3,600  dollars  for  a  school  yean 
^        In  summary,  Idaho  has  a  good  start  I 

Mr.  Hsnmer  Is  aulstant  Industrial  arts  supervisor  with  the  Idaho  State  Department  of  Vocational  iduca- 
rtlen*  Boise, 
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p: /  Views  of  Representative  State  Departments  of  Education 
g  Related  to  Funding  of  Industrial  Arts  Career  Exploratory . 
I  Programs 

yj     John  0*  Murphy,  Jr. 

Our  iociety  is  made  up  of  fine  basic  institutions,  one  of  which  is  the  economic  insti* 
<:  •  tuclon  whera  industrial  arts  has  traditionally  focused.  Starting  with  the  negative  point, 
■  '     career  education  is  history.  It  will  be  looked  upon  in  the  next  few  years  like  progressive 

education  is  today.  If  your  state  industrial  arts  progran  did  not  take  advantage  of  the 
^      caraer  education  movement  svhilp  it  was  at  its  statistical  peak  on  the  normal  curve,  then 

It  has  missed  an  opportunity, 
^  Career  educatlOT  has  failed  because  of  the  following  reasons: 

y  OveP=€mphqiu  on  the  eeenQmls  mstitutlen  of  our  lOQiety, 

2p  PolitiQQliy  oriented  state  departments  whs  falied  to  provide  leadership, 
3,  Too  mych  promotion  by  voootlonol  eduqotors« 

4t  The  itruggle  for  money  which  has  beoome  so  great  that  It  Is  broadening  the  gap  between 
genero!  edyootlon  and  voeatlonal  education, 

5,  The  oblllty  ©f  vocational  idyoators  to  talk  out  of  both  sides  of  their  mputhi,  evidenced  by 
laying  they  would  like  to  use  oareer  education  as  a  means  of  bringing  vocational  edyoation 
and  general  edyoqtion  together.  At  the  same  time  the^  are  unwilling  to  oooperate  with  gen- 
eral edycatofs  In  their  attempt  to  break  down  the  bjresuorggy  whioh  abruptly  dividei  our 
educational  institution* 

During  1972  the  State  Department  of  Education,  in  cooperation  with  the  industrial 
arts  profession  and  through  the  utilization  of  national  leaders  and  consuItantSj  developed 
the  Louisiana  State  Model  for  Industrial  Arts,  It  was  designed  to  serve  as  a  focal  point 
from  which  to  organize*  produce  and  manage  Louisiana  Industrial  arts  activities*  More 
specifically,  the  purposes  sverei 

1.  To  define  the  reiponiibility  of  industrial  arts, 
2#  To  Identify  Iowa  aotivlties  in  eareer  education, 

3,  To  encourage  programs  being  planned  for  students  on  a  syitem-wide  basis, 
4*  To  help  unify  the  state  industrial  arts  program^ 

5*  To  reduce  the  cost  of  Impl^entotlon,  ? 

6,  To  provide  the  yniveriity  with  a  fequs  for  curriculum  planning, 
7t  To  encourage  eqgir^tient  and  facility  itandardizatlon,  and 

8,  To  Itrengthen  the  accountability  of  Industrial  arts  teachers. 

To  provide  a  structure  for  State  DepartmKiit  of  Education  planning  and  coordination, 
the  Louisiana  State  Model  for  Industrial  Arts  functions  in  areas  such  as  teacher  certifica- 
tion (Bulletin  746),  facilities  (Bulletin  711),  credits  (Bulletin  741),  funding,  inservice 
education  efforts  and  curriculum  development  as  a  decision- making  base* 

In  the  development  of  the  model,  several  factors  were  considered^ 

1.  The  numerous  requeltl  to  update  Lajliiana's  indultrial  arts  programs^ 

2.  National  research  and  trends  in  industrial  arts, 

3.  Present  facilities  and  programi  which  could  be  implemented  suceeii fully  In  indultrial  arts, 

4.  The  educational  background  of  teachers  in  the  state  and  the  current  programs  whfeh  could  be 
adapted  by  them  with^t  total  retraining, 

5.  The  cost  of  the  program  and  avallabilfty  of  ^nds  to  eperote  Industrial  arts  in  the  state, 
6p  Federal  law  related  to  industrial  arts,  and 

7*  Louisiana's  school  administrative  structure  and  supervision  activities. 

Specifically,  the  model  consists  of  three  basic  stages.  Stage  one  relates  to  elemen- 
tary school  industrial  arts.  Grades         which  indicates  thnt  construction  activities  and 
a  study  of  the  World  of  Work  should  be  encouraged.  Stage  tw^o  consists  of  construction,  - 
transportation,  manufacturing  and  communicntions  for  Grades  6,  7,  8  and  9;  and  an 
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W^culum^^  1^  uiad  ai  an  introductory  unit.  This  itaga  is  conitdered 
^fl^a^tlm  for  industrial  arts  acttvitias.  Stage  three  consisci  of  a  senior  high 
tttlmpdrasy  approach  utilising  the  curricula  of  visual  comraunications,  manu- 
^ISpristoetion,  materiids  and  proceisei  and  power  and  energy  for  gradei  9,  10, 
jWf  For  those  school  systems  which,  becauie  of  local  handleapa,  could  not  convert 
piHiderL&ntemporary  curriculum  at  the  senior  high  school  level  and  where  present 
prognuni  are  lo^       supportedi  traditional  Industrial  arts  In  the  areas  of 
^^^/metalii^ :  wood,  plasticSt  drafting,  alectrlcity-electronics,  graphic  arts  and  re- 
i^iiSd'^vMdpinenc  Is  recomniendedp 

tjQiilgi^fl  StM^  M^^^i  for  Industr'  >l  Arts  has  proven  that  it  gives  professional 
tBcff€atk^'^^ch  h^^:bmn  needed  for  y^^rs,  aiid  It  has  assisted  most  systems  in  up-dating 
2  ^iBSustftii  arts  programs.  It  has  enabled  systems  to  develop  lo^cal  and  meaningful 
pil^^^Aflji^e^^rt^ces  which  are  current  with  die  main  ftrust  of  education  in  die  United 
itf^ilW^e  model  pro vi  males  and  females  to  explore  industry, 

fli^^rdteci^lnary  activifles  are  encouraged  in  all  curricula  In  order  to  sttengften  the 
^^^Sng;  7^i^cing  and  ari  programs  by  providing  a  vehicle  for  interpreting  theie 

|^striibL;iiibject  matters, 
"  *  l^^fThe  Louisiana  State  Model  for  Industrial  Arts  was  designed  to  broaden  the  induitrial 
tipibgram  to  Include  more  iirformation  related  to  our  technological  world  of  today  and 
^fid^iitify-Oie  programs  Industrie  arts  teachers  should  be  teachlngp  In  other  wordSf  It 
tM^^iigned  to  ei^and  the  exploratory  function  of  industrial  arts  by  limiting  Ae  duration 
>fiwiy  '^industrial  arts  course  to  one  year  while,  at  the  lame  time^  making  sure  broad 
^@j^toi^  was  buUt  into  tiie  model  so  that  no  local  school  system  would  be  placed  in  such 
%|position  as  not  to  be  able  to  com^y  with  state  model  programs, 

^  To  assure  implementation  of  this  model,  the  State  Departtnent  of  Education  has  re- 
uctured  Its  efforts.  Service  and  information  sources  of  the  deparonent  were  revised 
E^er  a'  three-* year  period  to  encourage  this  movement.  Examples  are  the  annual  school 
arts  which  are  required  from  every  local  school  by  most  State  Departments  of  Educa- 
^bn.  Louisiana  now  suggeits  to  schools  which  do  not  meet  the  objectives  of  State  Model 
ibgrams  Aat  an  evaluation  of  die  industrial  arts  curriculum  take  place  in  order  to  up- 
ite  it*  This  effectively  encourages  the  principal  to  review  industrial  arts  activities 
^l^eftUly  in  order  to  keep  his  school *s  accreditation.  Another  example,  probably  the  most 
pffedtfve  of  all.  Is  State  Oeparttnant  of  Education  Bulletin  741,  which  ciefines  credits  that 
b©'' granted  by  local  schools.  This  publication  was  under  revision  for  more  than  one 
Syear.  Example:  A  student  may  receive  one  year's  credit  in  materials  and  procesies, 
^ne  year's  credit  in  power  and  energy,  one  year's  credit  in  construction,  etc.  This 
^^ectively  elimtoates  "thing  making  1,  2  and  3"  courses  and  causes  Industrial  arts 
q»jgrams  to  offer  a  broader  range  of  experiences  to  children.  It  also  specifies  State 
p^ddel  programs  and  eliminates  out^of-^date  curricula  such  as  learfier  working,  arts  Md 
l^ifte,  etc.  Other  examples  could  be  given  in  school  planning,  teacher  certlftcatlon  and 
Tupervision  reports,  ^ 
^  Jr. '  This  change  has  not  occurred  statewide  at  the  present,  and  projections  are  that  it 
^illf  take  anodier  five  years  to  completely  accomplish  the  goals  of  die  State  Model;  how- 
^^er,  at  i^e  present,  a  large  ^rtion  of  the  State  has  converted  to  State  Model  programs* 
^|bst  important  of  all,  the  Louisiana  State  Model  for  Induitrial  Arts  has  challenged  Louisl- 
ra\@<focators  to  examine  industrial  arts  orograms  in  a  professional  manner, 

^rfMurphyli  Suparvlior^  IndusfrlQl  Arti  idusQtlqo,  Lauiilanet  Stati  Dtperfmsnf  gf  iducqt1©n.  Baton 

si? 


funding  Industrial  Education  in  Wisconsin 

l^iqnard  R  Sttrry 

'^During  recent  years  the  state  of  Wisconsin  has  established  an  Industrial  education 
l^ncept  rather  than  subjects  of  industrial  arts  and  trade  and  industrial  education  for  Ae 
^fenentary  and  secondary  schools  of  the  state.    As  a  result  when  industrial  arts  was 
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Included  in  the  Voearional  Education  Amendments  of  1972,  it  wai  possible  to  supers  widi 
federal  funds  a  concept  which  was  in  existence.  Priof  to  the  1972  amendments  vocational 
education  funds  ware  axpended  for  "capstone' '  programs  of  industrial  education  widi  a 
primary  focus  of  preparing  12th-grade  students  for  entry-level  employment  and  continu- 
ing occupational  education, , 

With  tiie  inclusion  of  induitrial  arti  in  the  AmendmCTts  of  1972  it  was  possible 
phUoiophicaUy  and  financially  to  encourage  school  districts  to  develop  comprehensive 
programs  of  industrial  education.  The  1972  amendments  included  a  discussion  of  ex- 
ploratory and  preparatory  programs.  Also  industrial  arts  was  clearly  identifled  as  a 
part  of  the  legislation.  Therefore  with  objectives  such  as  providing  students  with  thm 
opportunity  to  explore  industrial  occupations  as  a  basis  for  self-assessment  and  selecting 
ftiture  occupations,  to  prepare  for  entry  into  industrially  related  occupations  and  to 
develop  a  base  for  furth,e.n  occupational  education,  it  became  possible  also  to  attain  three 
additional  objectives  idefitified  for  industrial  education.  The  three  objectivei  provided 
swdents  the  opportunity^  1)  To  work  with  elements  of  industry  to  gain  an  understanding 
of  how  they  function  in  providing  goods  and  services,  2)  to  explore  the  context  in  which 
Industry  has  developed  and  continues  to  develop  and  3)  to  understand  the  interdependence 
of  industry  and  society. 

It  became  evident  that  with  the  three  objectives  just  stated  and  the  two  former  objec- 
tives, a  well  balanced,  complete  industrial  education  program  could  be  designed  and  be  T 
eligible  for  legitimate  funding  as  a  part  of  vocational  education. 

To  make  operational  the  industrial  education  concept,  school  districts  are  invited  to 
submit  projects  to  be  considered  for  funding.  In  the  guidelines  it  was  clearly  stated  that 
^  the  Intent  of  the  legislation  was  to  be  maintained  and  tliat  the  total  concept  of  industrial 
"  education  must  be  developed.  As  a  result  school  districts  are  asked  to  submit  specific 
information  consistent  with  stated  criteria  including  a  statement  giving^  Evidence  of 
need  for  a  special  project  of  curriculum  improvement,  objectives  to  be  atteined  by  the 
project,  identified  activities  and  procedures  to  be  followed  in  curriculum  development, 
description  of  how  staff  would  be  involved  in  the  project,  scaff  qualifications  and  an  evalu- 
ation system. 

School  districts  are  asked  to  submit  proposals  only  if  they  are  interested  In  develop- 
ing programs  consistent  with  the  guidelines  just  discussed.  Upon  receipt  of  the  proposali 
by  the  Department  of  Public  Instruction,  proposals  are  evaluated  by  outside  readers  iden- 
tifted  as  being  especially  competent  in  the  field  of  industrial  education.  The  readers 
include  university  and  public  school  personnel.  Proposals  are  judged  against  criteria 
identified  in  the  guidelines  and  projects  displaying  potential  are  ultimately  funded. 

Special  projects  are  reimbursed  at  a  rate  of  70  percent  for  the  1st  year,  SO  percent 
for  the  2nd  year  and  30  percent  for  a  3rd  year.  Although  federal  funds  can  only  be  com-  /: 
mitted  1  year  at  a  time,  a  3-year  commimient  is  made  to  schools  with  the  assumption  ? 
that  federal  funds  will  be  available.  The  70  percent  rate  identified  for  the  1st  year  is  = 
only  to  include  curriculum  development  and  staff  inservice  programs.  Emphasis  is  i 
clearly  placed  on  planning  industrial  education  programs.  Second  year  emphasis  is  S 
placed  on  the  acquisition  of  necessary  equipment,  materiais  and  staff  to  implement  the 
developed  plan.  Curriculum  improvement  and  staff  inservice  programs  can  be  continued  I 
as  a  part  of  the  2nd  year  of  operation.  The  3rd  year  of  ftinding  is  aimed  at  acquiring  I 
additional  equipment,  if  necessary,  and  for  evaluation.  Funding  was  established  at  the  4 
rates  of  70,  SO  and  30  percent  to  place  major  emphasis  on  curriculum  planning  and  staff 
inservice  education  and  lesser  emphasis  on  the  acquisition  of  equipment  and  the  con-  J 
tinuing  operation  of  the  program.  Also  this  funding  procedure  provides  for  phasing  out  t| 
federal  financial  support  enabling  local  budgets  gradually  to  support  the  continuation  of  I 
the  program.  This  procedure  enables  federal  funds  to  be  redirected  to  other  school  dis-  ''i 
tricts  to  help  them  also  to  develop  comprehensive  programs  of  industrial  education,  i 
The  intent  is  to  give  schools  sufficient  funding  to  accomplish  a  given  task  and  then  to  5 
withdraw  funding  and  redirect  financial  support  to  other  school  districts,  " 

AAf.  Sferry  ii  sn  Indusfrial  arfi  lupervispr,  Dtparfmenf  of  Publie  Inifruerlon,  Mddiion,  Wiscsfilin, 


i|^ih%  State  Dapartment  of  Education  with  Reference 
Idling  of  Industriil  Arts  Career  Education  Progranns 

S4p#pienl  syswm  of  education  ie,  in  fact,  two  systems    ganeral  education  or  col* 
p^^;  on  the  oii#  handt  and  vocationdl  and  technici^  aducacion  on  the  other  hand«  The 
.ihrst'ne^  of  our  time  Is  to  unify  Uieae  sagmenti  incD  one  eomplate  lyitem  in  order  to 
^^Sg  to  n^ds  of  students  better  In  our  inAistrlal-tachnical  society.  Induitrial  arts  is 
j^ii^abf^eatlcaial  program  with  deflned  functions  and  responiibillties  in  both  gen- 
_  b^t^^tion^  and  vocatf onal  and  tachnical  education.    This  uniqueness  puts  industrial 
3|S|to;tti$^pQsitIon  of  bfing  able  to  bridge  the  gap,  especially  with  that  part  of  vocational 
i..^  induitrial  education. 

|32j6|4^]t^nia  we  have  a  Sttte  Deparroent  of  Education  and  a  State  Department  of 
l^lt^al^aiid^  Technical  Education,  each  widi  its  o^  board.  TTie  state  superintendent 
ll^wic  InsmctiOT,  an  elected  official.  Is  chairman  of  the  State  Board  for  Vocational  and 
>Education»  and  some  individuals  serve  on  both  teards»  I,  as  state  supervisor 
iriii^ltrial  arts,  am  on  tiie  staff  of  the  stete  direcco.  of  vocational  and  technical  educa- 
Bif^hpw^er,  !  have  factions  md  responsibilities  as  ;Ha  industrial  arts  specialist  in  the 
^ittuettmi  Divliion  of  dieStateDeparment  of  Education,  For  example,  during  this  school 
j^diri  I  have  participated  In  a  series  of  28  one^day  regional  workshops  sponsored  by  die 
l^ttU^tion  Division,  State  DepartmCTt  of  Edt/eation,  It  may  seem  that  tfiere  is  a  conflict 
^f|lni©ifest  in  this  arrangement,  but  not  so.  This  organisational  structure  has  provided 
liiiC better  understanding  between  the  two  groups.  Not  >nly  have  we  been  able  to  promote 
^Sfetter  underatanding  of  industrial  arts  and  its  r^e  in  education  with  vocational  person- 
^^^^^ we  have  helped  co  promote  a  better  undersuindlng  of  vocational  education  among  the 
Ipadtmie  program  ipecialists.    This  relationship  is  providing  a  firm  foundation  upon 
TftS^  to  buUd  for  changes  in  the  Industrial  arts  programs  of  the  state  to  support  the  dual 
: of  which  we  spoke.  A  current  study  is  being  conductedj  widi  the  ultimate  goal  being 
jm£iAridciyiated  program  of  occupational  exploration^  beginning  preparation  and  prepara^ 
as  a  joint  responsibility  of  industrial  arts  and  trade  and  industrial  education. 
)rtere  is  a  condnuing  need  for  better  understanding  between  the  two  similar,  yet  un-^ 
iik^y^segments  of  our  educational  program    InAistrial  arts  and  trade  and  industrial  edu- 
featioii*  -.  The.  role  of  industrial  arts  is  not  m  either/or  situation.  It  is  not  a  question  of 
g'  eitiser  genetml  education  or  vocational  education.  It  is  a  question  of  meeting  needs 
^individuals  in  a  complex  IndustriaU technical  society, 

Ai  ^  part  of  vocational  education,  industrial  arts  has  the  responiiblllty  for  provld'^ 
programs  tfiat:  (A)  Assist  individuals  In  making  Informed  and  meaningful  occupational 
Ices  to  induitry  and  technology;  (1)  Provide  occupational  information  and  exploratory 
_"  rlencei  pertaining  to  a  broad  range  of  occupatl^s  Including  training  requisites, 
^rking  conditions,  salaries  or  wages  and  other  relevant  information;  and  (C)  Prepare 
pii^^i^duals  for  enrollment  in  vocational  and  technical  education  programs. 

These  responsibilities  are  not  incompatible;  however,  Aey  can  be  served  best  Arough 
ttrifAem^tation  at  aU  levels  of  our  education  system.  Industrial  arts  programs  and  trade 
"""jdjindustrial  education  programs  must  identify  their  specific  roles  in  die  total  education 
y^tem  10  diat  the  coordinated  efforts  of  the  two  can  be  focused  on  the  common  goal  of 
[§: best  program  tor  the  student, 

todusttial  arts  is  a  multi-level  program  that  has  its  beginning  at  fte  pre- school 
lyelV  It  does  not  have  m  end  point;  It  is  a  continuum  that  meets  needs  which  cannot  be 
^  by  any  other  educational  program, 

to  Oldahoma,  trade  and  industrial  education  Is  confined     the  senior  hl^  school 
l^^r  and  above  and  is  considered  as  education  designed  to  develop  skills  and  abilities 
^^ded  by  workers  to  enter  and  make  progress  In  employment  on  a  useful,  productive 
7iiK  On  the  other  hand,  industrial  arts  is  ceniidered  appropriate  at  all  levels,  with 
l^que^objectives  applicable  to  each  level.    Industrial  arts  exists  at  die  elementary, 
i^^^^bl^^  senior  hi^,  community  college,  and  undergraduate  md  graduate  levels  of 
""^Silvirsi^, 

■^flhXOklahoma,  we  feel  diat  industrial  arts  must  maintain  its  identity  as  a  separate 
i^^am  In  order  to  play  Its  dual  role.  Industrial  arts  must  encourage  the  development 
'^^ose  psychomotor  skills  which  are  necessary  for  success  in  our  industrialized  society, 
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:  At  the  same  time,  it  muit  promote  the  development  of  thoie  co^itive  iklUs  which  are 

Capable  of  Interpreting  the  impact  of  change  in  induitry  and  technology, 
:       Oklahoma  hai  accepted  the  U.S.  Office  of  Education  Occupational  Cluster  concept  ae 
•  tile  logical  approach  to  implementing  career  education.  This  means  that  we  are  attempt- 
ing to  provide  es^loratory  programi  in  the  areas  of  construction,  power  and  transporta- 
tionj  communicatiDni  and  m^a  and  manufacturing. 

The  Curriculum  and  Initructlonal  Materials  Center  of  the  State  Department  of  Vo- 
Tech  devdoped  teacher's  guides  and  student  manuals  to  make  the  transition  from  con- 
venttonai  programs  to , conceptual  based  programs  easier  to  accomplish.  A  manual  in  each 
of^  the  four  occupational  areas  was  planned,  but  to  date  only  three  have  been  completed^ 
These  are  construction,  power  and  transportatton  and  communications  and  media, 

A  State  Plan  for  Industrial  Arts  was  developed  and  approved  by  the  State  Deparenent 
of  Education  and  the  State  Department  of  Vocational  and  Technical  Education  for  imple- 
nientatlon  on  a  voluntary  basis.  At  this  time,  the  plan  does  not  have  the  effect  of  law,  but 
portions  of  it  are  being  implemented  by  school  districts  throughout  the  state. 

Tbe  study  referred  to  earlier  is  the  first  attempt  in  Oklahoma  to  ftind  a  coordinated 
eftort  between  industrial  arts  and  vocational  education  to  provide  a  continuum  from  the 
Junior  high  or  mid^e  school  level  through  the  senior  year. 

Brieflyj  this  is  a  pilot  program  for  the  schools  in  the  Western  Oklahoma  Area  Voca- 
tional^Technical  School  District  that  have  industrial  arts  programs  at  the  present  time. 
There  are  IS  schools  in  this  district,  and  9  of  them  have  some  industrial  arts. 

This  pilot  program  proposes  to: 

(1)  EvsluQte  txliflng  Indultrlcil  srts  prc^rsms  wifhin  qn  arts  lehooi  diifricf  in  lighf  of  federal 
legUlaHon  pertQinlng  fo  the  raia  of  induitrlol  srti  In  voQOtianaj  sdyepf  lofii 

(2)  Eyslus^e  exiiflng  Indyitrfql  arts  progrsnii  within  sn  qreg  school  dlstrlef  In  light  of  vocaHonol 
offeflngs  svallobli  gf  fhe  oreg  school  Ond  in  the  eomprihenilve  high  ishools, 

(3)  Detefmine  needs  for  insefvlci  trgining  of  industrlQl  orts  snd  vocgtiondj  education  tfoeheri 
with  regard  to  new  eonsepts  of  teoching  Induitrlol  grts,  ond  conduct  su^h  training  during  fhe 
1974-1975  sehQol  j^eor, 

(4)  Determine  ond  provide  equipment  ond  curriculum  moterigls  needed  in  the  indlvldugl  progroms^ 

(5)  Provide  on  grtlEulated  industriol  grti^vocotionol  educstion  progrom  beginning  os  low  q|  the 
seventh  grgde  where  oppllcqble. 

This  is  a  three^year  program  with  funding  on  a  decreasing  basis  for  the  duration  of 
the  program*  The  first  year,  each  school  will  be  eligible  for  a  maximum  of  $2,500  for 
equipment  and  materialsj  the  second  year  a  maKimum  of  SI, 800,  and  the  third  year  a 
maximum  of  §1*000,  Each  school  will  be  asked  to  match  the  funds  provided  by  the  State 
Deparonent  of  Vocational  and  Technical  Education, 

Teachers  in  the  schools  involved  were  required  to  attend  in-service  training  work^ 
shops  relative  to  the  teaching  of  industrial  arts  programs  that  will  help  to  implement  the 
State  plan  for  Industrial  Arts  in  Oklahoma,  Teachers  were  paid  a  stipend  for  attending 
these  workshops.  From  this  pilot  program  it  is  hoped  chat  we  can  gain  information  and 
experiences  upon  which  to  base  criteria  for  approval  and  funding  industrial  arts  as  a  part 
of  vocational  and  technical  education. 

What  have  we  accomplished  in  Oklahoma  as  a  result  of  Education  Amendments  of  ■ 
1972?  More  than  some,  less  than  some. 

We  have  an  office  of  state  supervisor  of  industrial  arts  as  a  part  of  the  State  Depart-  ^ 
ment  of  Vocational  and  Technical  Education  with  the  same  staff  status  as  the  other  voca^  : 
tional  education  supervisors,  but  not  the  same  program  funding,  ;^ 

Industrial  arts  has  been  included  in  the  state  plan,  a  requisite  for  receipt  of  direct.^ 
federal  funding.  No  funds  for  pr-  aram  development  were  included  the  first  year;  however,;; 
we  have  had  some  funds  this  yea^  for  program  development,  as  mentioned  above,  1 

Up  to  now  the  prime  source  of  federal  funds  for  industrial  arts  education  has  beemf 
from  Part  D  vocational  ftmds  —  eHemplary  programs  that  are  significant  in  asslstingj 
individuals  in  making  meaningful  occupational  choices.  Industrial  arts  in  Oklahoma  hasSi 
benefited  from  this  source  of  ftinds  in  the  past  3  or  4  years.  We  were  involved  in  theS 
Sand  Springs  Career  Education  Project,  the  state  model  which  was  ftinded  by  the  Stat#2 
Deparonent  of  VocationaL  and  Technical  l^ducation.  The  Mobile  Plastics  Latoratory,  aw 
career  education  project  now  in  its  fourth  year,  was  funded  through  Part  D  funds,  as  welli 
as  a  pilot  program  in  electronics  and  power  at  Moore  Junior  High  School,  We  iio  have-i 
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"^f(^i;e6r  eduai^dion  eurrlculum  dav^opment  Ainda  trough  the  State  Departtnent 
il^^i^^ceachtr's  guides  and  student  manuali  for  conitruetion,  transportation, 
l^tL^tt;'axid  stUi  under  develop- 

l^llmateflals  were  developed  as  a  part  of  a  special  funded  program, 
'^'^^n^^  Gltyp?Puhlla  Schools  were  funded  tor  one  year  of  currleulum  development 
'^^^f0;4wistrt3l  communication    industrial  pracessei,  power  technology  and 
ici^Si^f i^tcmnfcSj  for  career  education. 

^^^B^catiOT  Profession  Developnaent  Council  has  provided  fundi  for  Indus  trial  arts 
to -'Define  die  Role  of  Industrial  Arts  In  Career  Education  in  Oklahoma"  and 
'f^^'ii^^Ulstirators  to  become  acquainted  with  die  "Role  of  Industrial  Arts  In  Voca- 

1^5  some  ISO  industrial  arts  teachers  and  teacher-educators  were  provided  a 
^-^ifs^l^ABhoip^  A#  use  of  career  education  curriculum  materials.  Each  participant 
!f^)^  a"st!p^d  which  was  provided  from  funds  made  availabie  through  the  Curriculum 
tfeiE^irioni}- Materials  Center  of  die  State  Deparment  of  Vocational  and  Technical 

i^^fiS^te  Department  of  Education  and  Ae  State  Department  of  Vocational  Education 
l^ilioin^  have  a  compatible  philosophy  as  to  the  role  of  industrial  arts  in  Oklahoma 
^i^rv.  ^ifdrisoriil  arts  should  attempt  to  fulfill  its  dual  role  In  both  general  and  voca-^ 
direct  funding  of  industrial  arts  wldi  vocational  monies  is 
"^gi^  V  iipon  I^giJilatlmi  ppDvlding  support  for  industrial  arts  as  a  line  item*  Pending 
it^c3v  C^gre^iS  would  provide  this  support  by  Identifying  Uidustrial  arts  in  a  sup- 
t  w  J  a  to  vocational  education* 

^^Wff^iUjn  !i  SfQf9  Syperylisf,  fndyifrlsl  Arfi,  Sfste  De^rtmenf  of  VocqHonsI  and  Technical  Educa- 
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Jsreen  Printing  on  an  Austerity  Budget 

I^Bitrt  R.  Roehrioh  and  J.  Mlchiaj  Adams 

i^-L ;  _  -  . 

As  coneenied  industrial  edueatorip  we  have  a  reeponsibili^  to  our  itudents  to  keep 
if  wift  the  current  technology  of  our  content  area.  Phenomenal  changes  have  taken 
in  the  graphic  arts,  even  wi^in  the  last  five  years.  Within  a  generatl^  we  have 
l^fproeesses  once  rarely  used  emerge  as  significant  methods  wi^in  an  ever-growing 
^iMfy*  Screen  printing  is  one  such  process  chat  has  moved  from  the  simple  stage  of  a 
l''hand^cut  opening  to  the  level  of  sophisticated  phofo- generated  stencUs. 

iced  wlA  tiie  problem  of  technological  change  is  the  reali^  of  no-growtii  budgets 
reased  conce^i  for  accountabUi^  in  all  of  education «  Ai  conceded  educatorSp 
Id  like  to  add  new  units  of  instruction  that  wtU  reflect  current  technology ^  How-^ 
%  are  faced  wl^  the  realities  of  budget  limitations  which  prevent  ui  from  doing  so« 
^The  purpose  of  our  presentation  today  is  to  share  with  you  a  low-^cost  method  of  In- 
^ci£g  a  ii^if leant  printhig  process  that  may  not  be  included  in  many  industrial  arts 
9^am8  because  of  austerity  budgeting that  ii«  photographic  screen  printing, 
feSjere^  prtnang  as  we  know  It  evolved  from  tfie  Chinese  and  Japanese  methods  of 
tiSU  printings  Early  metiiods  involved  sim^e  deaigni  which  were  dra^^m  onto  or  ad^ 
FK'^Co/opmi  mtah  fabrics*  A  pigment  was  then  drawn  acrosi  the  fabric/stencU  combi- 
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nation  to  produce  an  exact  replica  of  the  original  design.  There  are  basically  four 
mettiods  to  prepare  a  itencili  hand  cut,  tusche  and  glue,  direct  photographic  and  indirect 
phocographic.  Thii  praientation  la  designed  to  lliustrate  how  to  set  up  an  indirect  photo^ 
graphic  icreen  printing  unit. 

The  information  preiented  should  aid  you  in  implementing  photographic  screen  print- 
ing concepts  in  a  general  industrial  arts  program  with  a  minimum  financial  ouday.  It 
assumes  a  basic  understanding  of  screen  printing  techniques*  Included  is  information  on 
itencUss  framei,  fabric,  squeegees,  a  list  of  solutions  to  screen  printing  problems  and 
a  materials  list. 

The  indirect  photographic  method  has  several  advantages  for  a  general  industrial 
arts  program: 

1.  \f  Intfody^es  fhe  Idea  pf  llghf  blpekagt/pQlssgfj  which  Is  fht  bsili  for  aW  phpfographlG 

imsge  ^rrierl  m  qny  pflnting  pfpeeis. 
2«  It  d@#s  nof  fequfft  expensive  e^lpmenti  nsr  dsei  It  require  laphisticated  manipulstfya  dex^ 

tefity^  SI  does  the  hsnd^ut  method. 
3,  If  li  simple,  and  will  provid©  ntsfly  100  percent  sueeess  For  the  student* 


THi  UNIT 

One  of  the  major  attractions  of  screen  printing  is  that  a  printing  press  is  not  neceS'^ 
aary  to  produce  an  Image,  All  of  the  necessary  equipment  can  be  constructed  by  anyone 
with  an  elementary  understanding  of  woodworking.  The  unit  consists  of  two  major  pieces 
of  equipment,  the  screen  and  the  squeegee;  additional  items  may  include  a  base  board 
and  drying  rack,  but  these  are  not  a  requirements 

THi  FRAME 

A  sim^e  frame  can  be  produced  by  splitting  a  common  construction^^ grade  2x4  into 
approximately  two-inch  square  stock;  then  shiplap  or  miter  the  pieces  Into  rectangular 
frames.  The  inside  dimensions  should  be  at  least  two  inches  wider  in  all  directtons  than 
the  largest  image  area  to  be  printed.  Frames  may  be  finished  to  prevent  Ink  absorption. 

THE  FABRIC 

Commercial  screen  fabrics  are  classed  according  to  mesh  opening  size  and  the 
strength  of  the  fiber,  Witiiin  cachclassificationj  the.ppenings  are  all  the  same*  In  indus^ 
trial  situations  with  fine  line  detail,  critical  registration  and  critical  pigm^^nt  particle 
mize,  this  is  important.    However*  for  our  use,  an  alternative  method  is  to  use  organdy* 
Organdy  is  an  inexpensive  material  that  can  be  purchased  in  any  fabric  store  in  widths  ■ 
of  37,  39,  45  or  53  inches*  The  openings  of  the  organdy  are  not  predictable,  but  will  glve:^ 
acceptable  results  if  fine  line  detail  is  avoided*   It  is  possible  to  stretch  five  screens4 
with  organdy  for  the  cost  of  one  screen  stretched  with  commercial  silk  or  mono^filament^ 
fiber. 

THE  SQUEEGEE 

The  iqueegee  is  the  tool  that  forces  the  pigment  through  the  atencih  Commercial. J 
squeegees  of  plaetic  or  rubber  can  be  purchased;  however,  it  is  possible  to  purchase  only^| 
the  rubber  blade  and  construct  your  own  handles*  We  recommend  buying  1/4  inchi  medium^ 
hard,  square*  rubber  squeegee  blades  as  an  economy  move.  It  is  then  possible  to  cut  a  i 
groove  in  a  piece  of  scrap  lumber  and  to  attach  the  blade  by  the  use  of  wood  screws,  T^f^J 
rubber  material  can  be  sharpened  a  number  of  times  to  maintain  squareness*  j 

LIGHT  lOURCES 

The  screen  printing  industry  uses  large  expensive  light  sources  to  expose  photo^yj^ 
graphic  stencils*  A  unit  that  is  designed  to  expose  lithographic  plates  can  also  be  used,:| 
However,  most  schools  facing  economic  limitations  cannot  afford  such  equipment,  Ac*i 
tuaUyi  any  light  source  that  emits  a  concentration  of  ultra^' violet  light  rays  can  be  Uied«|| 
We  have  provided  three  alternative  light  sources.  The  choice  depends  upon  your  Indlvld^^ 
ual  limitations  and  requirements. 
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it^lncandeecent  .  source No,  1  phoeoflood  ll^t  In  a  reflector  shield,  positioned  at 
dmatdly  six  Inchei  from  die  gtencil  under  aglais  plate;  exposurei  will  be  approxi- 
tevcmlnuteB, 

^l?lu6rescent  source^ a  low^cost  eicpoiura  unit  can  be  built  for  under  $7, M  by 
^iowftpjex^tional  cost  fluorasctnt  li^ts,  (Althou^lncandeicent  lights  are  generally 
^(iftiliiijitoUar  es^sure  units*  we  believe  diat  the  economy  of  operating  fluoreicent 
^^SSurb©  mrg^BMem  that  of  the  incandescent  type,)  The  light  iou^         "id  con- 
4ij^^fluoresce^  tubes,  20  watts  each,  at  approximately  seven  i  m  the 

ii^U^u^SF  a^ass  plate.  Exposure  will  generally  be  from  15  to  20  mlnu; 
^"^   iBi^fL  l^^  iource— consideraMy  higher  in  emission  of  ultra- violet  iight  and 
ItSWtoy  providt  sitorter  exposures  than  either  the  incandescent  or  fluorescent 
l^iilt,  Trysix20-w  fluorescent  lamps  at  four  inches  for  nine  minutes. 

|l^^#sourc#s  vary  in  puqput.    To  determine  the  proper  exposure  with  your  light 
^^#i^J^mak#  a  test  strip  prior  to  establishing  exposure  times.  Begin  wltii  a  basic  ex- 
tfnia  of  flve-mlnute  intervals,  with  the  suggested  distances  listed  itove.  Cover 
Wfiit  of  a  2  by  10  inch  itrip.  Move  the  strip  across  the  film  in  two-inch 

^^iatB  uiitU  ttie  last  two- inch  segment  is  eKposed.  This  will  add  cumulative  expo- 
^iifto  ^e  previous  sepnents.    Process  the  test  strip  in  Ulano  A  &  B  developer  or 
lij^t  pf  roxide/ water  solution  for  approximately  90  seconds. 

ilt^fNeiL 

^l^fe  Blue  Poly-2  presensitized  foto-fiim  on  a  2-mil  polyeater  support  was  chosen 
Sifi^dm  aKample  because  it  has  proven  to  have  outstanding  characteristics  wltii  regard 
"  liteicU  resolution  and  exposure  latitude.  However,  mopt  preiensitized  foto-fUms 
i^ld  be  iuitable.  Blue  Poly- 2  is  easy  to  handle  under  mo^i  jchool  situations  and  is 
rl^jitiv^y  stable  during  storage, 
r-  Srlor  adtoerlng  the  stencil,  it  is  recommended  to  clean  the  screen  fabric  with  a 
^M^shwaiher  solution  to  eliminate  any  grease  that  may  prevent  ti^t  adhesion  of  ^e 
KpeU*  NOTE:  Org^dy  tears  easily,  so  be  very  careful  during  this  procedure* 

flXPOSUREi  Always  be  sure  to  expose  Ulano  Blue  Poly- 2  through  the  polyester 
Hu^rt  (ihlny  side).  Failure  to  expose  through  the  sup^rt  will  cause  the  amulsipn  to 
^^8h  6^  completely, 

^  L PROCESSING:  Process  the  Ulano  Blue  PQly-2  in  Ulano  A  &  B  developer  or  a  solu- 
lOit^  of  1  pareent  peroxide  for  90  seconds  and  then  wash  out  with  running  water  at  92  to 
if0b^degreas  F.  Wash  the  stencil  until  all  of  the  blue  stencil  residue  is  removed  and  the 
""^ye  area  is  dear:  Than  *'set"  the  image  by  running  cold  water  over  the  stencil, 

vAWERlNG:  Place  tiie  Ulano  Blue  Poly-2  on  a  flat  build-up  board  and  allow  the 
lai^t  of  Ae  screen  to  rest  on  the  stencil.  Blot  excess  water  oft  and  allow  to  set  for 
iye  mtoutes  undiswrbed.  A  cool  air  fan  can  speed  drying. 


^Screen  frame  (23  x  40)  .96 
Screen  febrig  (organdy)  1*10 
r  S^e^ee  blade  OO"  Qt  A4/imh)  1 ,40 

Squeegee  handle  •45 
iStenallkit  3.00 
Fester  Ink,  per  quart  3.35 
Jhk  fetafder,  per  qyert  1.20 
Ink  thinner,  per  ^srt  1,10 
;Uiht*Qyr€es  ^*QQ 
Taral  19J6 

Note:  All  prices  are  appfoximations  based  on  price  lists  that  were  available  at  press 
e,'  All  are  subject  to  local  price  differences  and  Inflationary  trends, 

;N  PRINTINQ  PRQBLfMS  SIMPLIFIfD 

5|fi.r^itfation  of  the  print  becomes  faulty , , , 

l^iUiiar  reglstratton  tabs  are  out  of  alignment 
jtttton;    realign  and  test 
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Cause;    die  hinges  holding  the  frame  to  the  baseboard  may  be  loose. 
"Solutioni    ti^ten  and  try  again 

Cause:    the  silk  (or  fabric)  may  not  be  taut  enough  over  the  frame. 
Solutions    Testretch  the  fabric 

If  the  screen  clogs  while  printliig*  * , 

Cause:  the  ink  dried  too  rapidly,  cloaing  the  pores  of  the  fabric. 
Solution:  remove  tfie  screen,  and  wash  it  with  a  rag  and  aolvent. 

Cauee:  lint  from  printing  paper,  rags,  or  tisaues  is  responsible. 
Solution:  run  a  stlU^moiit  prtnt  under  the  screen 

If  the  print  margins  begin  to  show  ink  steins . . . 
Cause:  ir^  is  too  thin 

Solution:  with  a  clean  rag,  wipe  the  bottom  side  of  the  screen  from  time  to  time;  alter 
tiie  consistency  of  the  ink. 

If  certain  parts  of  the  print  do  not  screen  well . , . 
Cause:  the  ink  consistency  is  incorrect. 

Solution:  remove  the  ink  from  the  screen  with  a  piece  of  cardboard;  alter  by  adding  tiie 
proper  reducer,  thinner,  varnish,  or  whatever  ia  required  for  that  particular  ink  to 
improve  its  working  characteriatlcs.  Pour  the  Ink  back  onto  the  aereen  and  continue 
printing. 

Cause:  the  squeegee  requires  sharpening. 

Solution:  on  the  assumption  that  a  make-ready  does  not  remedy  the  situation,  check  the 
rubber  blade  of  the  sqeegee.  It  may  be  rounded  or  otherwise  marred,  Resharp^ 
the  blade  on  garnet  paper  or  other  abrasive  paper. 

If  the  image  prints  double  or  blurs  during  screening , , . 
Cause:  the  fabric  is  not  taut  enough. 

Solution:  a  make- ready  build-up  of  tape  applied  to  the  defective  area  on  the  underside  of 
the  screen  may  correct  the  difficulty.  If  not,  the  fabric  must  be  restretched. 

If  certain  areas  of  the  print  develop  unwanted  specks  or  spots , , , 
Cause:  there  are  pinholes  in  your  stencil  or  lint  under  it. 

Solution:  hold  the  stencil  up  to  the  light  to  locate  leaks  in  the  stencil  and  touch  a  brusK 
fiUed  with  block-out  solution  to  each  pinhole  of  light  that  is  visible. 

(Summary  of  screen  problems  excerpted  in  part  from  Heller,  Jules,  Prinmaking  Tgdtoy, 
New  York:  Holt,  Hinehart  and  Winston,  Inc.,  1972,  pp.  aOU3020 

Mf.  Roehrich  and  Mr.  Adams  ore  members  of  the  foQulfy  of  fhe  Departmenf  of  IndusfrisI  Arts  &  Teehnol- 
Q§y,  Staft  Unl versify  of  New  Yerk^  Oswego,  N.Y. 


Preparing  Students  for  College  through  Drafting 

Walter  0.  Hayes 


In  this  presentation,  the  term  college  will  include  all  post  secondary  education,  wiA 
ms^r^jemi^iaiis  upon  the  professional  degree  seeking  programi.  Assuming  that  those 
attendfe'g^jjiii  special  session  have  already  been  attemprtng  to  serve  the  stated  objective, 
your  purpose  in  attending  li  to  learn  of  other  appMachei.  With  this  in  mind,  1  hope  to 
p^vlde  an  opportunity  for  audience  input  and  questions  before  our  time  runs  out* 
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r>^i\  1  got  an  early  itart  in  Mb  area  because  1  taught  at  the  Junior  college  level  before 
■*'iid  Airing  fte  time  I  taught  in  secondary  achMU  It  soon  became  apparent  to  ma  that 
/Sttidencs  in  eoUege  have  little  opportunity  to  learn  certain  ^r€©nal  skills  if  they  miss 
|:ib#ni  in  high  iehooi«  This  applies  to  draftingi  typing,  crafts  and  the  shop  classes.  My 
^'f  Own  €oll#g€  experience  reminded  me  that  students  in  the  academic  classes  could  make  up 
iby  ptiDr  de^ciencies  only  by  working  extra  hours  on  weekends  and  holidays  or  in  the 
■#^ningSi  TOere  vms  little  opportunity  to  learn  the  personal  skills  at  the  school  library. 
J  More  rectntiy,  my  o\m  high  school  students  who  graduated  a  few  years  ago  indicated  a 
';)^stdvmntage  in  Aelr  college  Industrial  design  classes  resulting  from  lack  of  experience 
C^witfa  tools  and  materials*  Those  entering  the  mechanical  engineering  careers  have  voiced 
^i^e  same  problem, 

P  *  Untoubtedly  aU  Induitrial  arts  teachers  can  point  with  pride  to  students  who  were 
riietply  involved  with  industrial  arts  In  high  school  and  who  went  on  to  achieve  high  status 

^  in  buiiness^  induitry  or  a  profession.  In  factg  1  can't  recall  any  of  my  former  students 
^witii  ikUl  and  ambition  who  got  sidetracked  into  a  menial  job  for  very  long  after  high 
ichooU    Clearly  then  we  should  be  happy,  not  sad,  when  a  talented  and  ambitious  student 

;  finds,  his  way  into  our  deparment,  getting  in  with  toth  feet  and  hands.  We  should  feel 
guilty  only  if  we  fall  to  pro  vide  the  challenge  and  opportunity  which  he  needs. 

In  tfie  time  we  are  together,  1  hope  we  can  outline  some  things  which  have  proved 

:  iucaeiiful  ^ough  to  repeat.    We  all  try  new  ways  of  doing  things  and  new  things  to  do. 

=  .Whtn  tiiay  work,  we  do  It  again.  A  note  of  caution  must  be  entered  here.  Obviously  the 
tainted  student  must  be  helped  without  killing  the  spirit  and  interest  of  the  less  apt  stu- 

^;taitSi  They  atUl  make  up  the  greater  number  of  students  which  we  serve.  We  must  con^ 

r  stantly  get  the  m^sage  to  the  parents,  counselors  and  administrators  that  students  with 

"'trient  and  ambition  will  not  be  directed  into  a  career  that  has  no  stairway  upward  by 
t^dng  Industrial  arts.  Experience  on  tl]ye  workbench  or  the  beat  is  usually  a  vitamin  pill 
that  gives  the  ambitious  worker  the  energy  he  needs  to  climb.  The  personal  histories  of 
©ur  suceesiful  men  testify  to  this  truth.    Supervision,  management  and  ownership  are 

=i#it  served  with  a  wide  range  of  experiences.  At  the  same  time  the  less  capable  student, 
when  properly  prepared,  is  more  likely  to  be  accepted  into  the  industrial  system,  will  be 

^  happier  and  thus  be  more  likely  to  be  promoted, 

'  /  If  you  have  already  accepted  the  notion  that  industrial  arts  is  for  all  students,  you 
;  "Viftli  be  Interested  in  learning  what  things  pay  off  in  that  direction.  We  should  ou dine 

sdme  things  that  we  might  do  to  lureg^d  students  into  our  program.  Once  that  objective 
;  is  achieved,  you  will  be  interested  in  learning  more  ways  to  serve  both  the  good  students 
^  and  the  others  who  might  be  turned  away  by  too  much  comparative  competition,  Essen- 
J  tlally,  this  means  doing  worthwhile  things  for  the  students  we  have  and  giving  favorable 

publicity  and  honor  to  students  who  achieve,  in  much  the  same  way  that  it  is  done  with 
JiportSj  music  and  art  achievement.  Refer  to  your  school  paper  or  the  school  page  of  the 
^  Saily  or  weekly  newspapers  to  see  how  some  departments  give  recognition  to  those  who 

aehiave,  UntU  we  get  some  school  reporters  Interested,  we  must  find  our  own  way  to 
^V0ve  recognition.  Contests,  open  house,  displays  and  a  little  push  on  the  part  of  teachers 
t  cMi  generate  favorable  publicity.  Even  the  achievement  of  teachers  can  provide  good 
i?publicity  for  tiie  department.  Thebulletin  board  in  the  drafting  room  offers  an  opportunity 
|;fCi  give  even  the  average  student  a  shot  of  publicity  when  he  does  do  something  well.  It  is 
Mmportant  that  we  not  give  all  of  our  recognition  to  the  "varsity"  only.  Every  opportunity 
^ihust  be  taken  to  make  the  student  feel  that  he  is  competing  with  others  of  his  ability 
^Isyri,  Some  ^ployees  design  things,  some  draw  what  has  been  desipied,  some  reproduce 
^jh#  drawings  and  otiiers  use  the  drawings  made  by  others.  We  have  all  of  these  levels 
Srtpres^ted  In  our  classes.  It  will  be  a  few  years  in  the  future  before  each  student  finds 
^ffhleh  way  he  will  work  with  drawings,  if  at  all.  Even  those  at  the  top  level  of  responsi- 
SBUlty  rrfer  to  drawings  at  appropriate  times, 

llj^?;  We  should  now  be  ready  to  conclude  that  our  own  philosophy  and  purposes  are  of 
l^tat  bnpprtance«  Parents  and  counselors  must  in  some  way  be  sold  on  that  philosophy, 
iiWhile  recopiizing  the  value  of  industrial  arts  in  preparing  students  for  college,  another 
§6qually  valuable  objective  is  achieved  when  a  person  discovers  that  college  is  not  the 
ib<st  way  for  him  to  go*  or  perhaps  that  a  different  college  or  different  major  would  be 
iltjetter*  Too  often  our  drafting  rooms  and  workshops  have  been  populated  by  engineering 
^||i^hool  dropouts «  They  mi^t  have  been  spared  the  considerable  cost  and  embarrassm^t 
ibf  washing  out  of  a  degree  program  had  they  been  exposed  sooner  to  the  requirements  of 
i^e  degree  program.    Those  who  turned  from  an  engineering  college  or  who  chose  a 

'  241 


betttr  way  for  them  were  as  well  served  as  those  who  lost  their  fear  of  college  by  finding 
that  they  could  achieve  aaiisfaciorily  for  what  was  needed* 

In  many  cases  the  choice  of  a  lechnical  or  non- degree  school  will  get  the  student 
where  he  wants  with  his  career  soonerand without  the  frusiraiion  of  attempting  a  program 
not  geared  to  his  likes  and  aptltudea.  If  this  is  the  case,  then  what  must  we  do  to  make  the 
itudent  aware?  How  do  we  teach  differently  when  we  want  college-bound  students  in  our 
ihopi  and  laboratories?  How  do  we  handle  classes  when  we  have  college-bound  students 
mixed  with  those  with  other  careers  In  mind? 


1.  At  the  beginning  level  of  industrial  arts  we  must  provide  basic,  or  first  level, 
aiiignmenta  where  possible^  with  extra  credit  and  more  challenging  assignments  for 
those  who  need  them.  The  student  who  indicates  that  the  basic  assignments  are  too  easy 
should  be  challenged  not  by  more  work,  but  with  creative  alterna lives.  If  he  does  not 
seek  more  challenge,  some  way  must  be  found  to  require  it. 

2,  The  grading  sysiem  must  be  so  designed  that  extra  work  is  rewarded,  as  well  as 
better  quality.  A  third  consideration  for  grading  must  be  the  degree  of  challenge,  A 
point  system  of  grading  is  almost  essential  for  giving  qualitative  consideration  to  these 

.  three  subjective  objectives*  It  is  easy  to  allow  points  for  quality  and  quantity*  To  allow 
points  for  chal.lengej  you  need  only  to  make  the  creative  problem  worth  a  given  number 
of  regular  assignments,  The  problem  may  be  broken  into  three  or  more  parts  such  as 
preliminary  sketches,  specifications,  details,  assemblies,  illustrations  and  others, as  the 
problem  suggests*  This  offers  some  degree  of  success  for  every  student  and  reduces  the 
chance  of  boredom*  This  sysiem  of  altemaie  assignments  does  require  that  the  teacher 
be  willing  to  do  some  subjective  grading.  Here  is  where  the  experience  and  accomplish- 
ments of  the  teacher  must  be  presented  in  subtle  ways  to  permit  students  to  accept  sub- 
jective evaluation  and  to  take  suggestions  willinglyi  A  beginning  teacher  must  obviously 
be  at  a  disadvantage  at  this  time, 

3*  The  method  of  teaching  must  be  as  individualized  as  possible,  with  flexibility  and 
willingness  to  change  as  the  class  and  conditions  change*  The  student  of  high  aptitude 
must  be  challenged  without  discouraging  the  less  capable*  This  requires  entry=level 
assignments  in  the  shop  or  laboratory  which  can  offer  success  to  nearly  every  student, 
with  help  from  the  teacher  and  from  fellow  students  available  when  it  is  needed*  A  teacher 
who  assigns  all  of  the  class  of  beginners  to  make  a  completely  dimensioned  drawing  of  a 
spoked  flywheel  with  proper  use  of  conventional  practices  is  making  the  same  mistake  as 
the  woodworking  teacher  who  expects  his  beginning  students  to  make  a  table  with  four 
Identically  turned  legs.  When  such  assignments  are  mistakenly  made,  we  must  not  com* 
pound  the  mistake  by  allowing  the  students  to  abandon  their  project  or  stop  work  while 
it  is  improperly  done.  The  least  sve  can  do  at  this  point  is  to  help  the  student  at  places 
that  are  beyond  him.  Where  waste  is  a  serious  problem,  we  can  require  practice  with 
less  expensive  materials  first*  Nothing  kills  the  enthusiasm  of  students  or  discredits  the 
teacher  as  much  as  a  huge  residue  of  rejected  projects  or  projects  abandoned*  Equally 
discrediting  to  the  teacher  is  the  practice  of  permitting  students  to  take  home  work  in 
which  parents  can  not  find  as  much  pride  as  do  the  students.  The  pride  must  be  three 
ways  or  it  is  mistaken  pride.  One  way  of  allowing  for  speed  and  ability  differences  in 
drafting  is  to  put  due  dates  on  the  assignments  and  require  that  work  turned  in  early  or 
that  work  that  is  to  attain  the  highest  grade  points  must  be  dimensioned  or  rendered  for 
shape  or  texture.  This  requires  some  review  of  dimensioning  practices  or  that  only  the 
over-all  sizes  be  dimensioned. 

4*  preparation  for  a  college  type  of  education  may  be  provided  through  use  of  re- 
search and  development  problems,  particularly  at  die  second  or  third  year  level,  1  treat 
all  seniors  who  have  had  some  drafting,  and  who  are  academically  qualified  for  college, 
as  though  they  were  at  the  same  experience  level.  They  may  choose  the  design  drafting 
option  or  the  engineering  drawing  option  or  both  if  they  wish,  Hequests  from  other 
teachers  or  departments  and  the  principal  provide  us  with  plenty  of  research  and  develop- 
ment problems*  We  assign  our  wrestlers  with  the  problem  of  making  the  rolling  platform 
to  carry  the  wrestling  mats  about  the  building*  The  swimmers  may  design  the  surf  board, 
tiie  starting  platform  or  the  supplemental  pool  ladder  needed  by  the  swimming  coach*  The 
book  rack  or  lectern  wanted  by  an  English  teacher  makes  o  good  problem  for  anyone. 
Every  department  sooner  or  later  gets  around  to  calling  upon  us  for  something*  Public 
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relationa  is  also  served  when  we  can  serve  them  well.  At  every  turn  we  can  emphasize 
over  and  over  gome  working  principleB:  Success  comes  to  those  who  arc  most  willing  to 
do  more  than  the  minimum  requirement.  Promotions  are  earned  before  they  are  granted. 
Good  attitude  and  habits  must  constantly  be  stressed. 

fCHilPMENT 

Desipiars  and  engineers  use  some  equipment  and  materials  which  the  draftsman 
may  not.    Without  knowing  for  sure  what  each  individual  person  may  need  in  his  chosen 
.  career,  we  can  give  him  something  that  most  persons  in  industry  will  need  at  some  step 
up  the  profeasional  ladder.  We  can  Introduce  him  to: 

K  The  ilide  njle  and  cateuldl^pr  wifh  lytf'sble  problenii. 

2*  The  vernier  sosle  snd  fhe  misremefer  wif-h  sppraprlsta  problemi. 

3.  Drafting  ms^hines  snd  ipeqial  purpoie  Inifrumtnt^, 

4.  FenpeGfive  devices  and  handmade  sidi^ 

5.  Special  pa^r  fom%  for  ^tt^hing  and  iilyifrsfing. 

6.  Newesf  developments  in  pencils^  inifruments  and  inking  devices. 

eURRlCULUM 

If  we  have  sold  our  philosophy  of  industrial  arts  for  everyone  and  are  using  methods 
consistent  with  our  stated  philosophy^  it  is  still  necesaary  to  build  a  curriculum  that  will 
contribute  to  the  goals,  The  curriculum  must  make  it  easier  to  challenge  the  good  student 
wldiout  routing  those  of  average  ability,  which  still  must  be  our  main  ration.  Our  drafting 
program  alms  to  attain  this  objective  in  three  steps.- 

1.  The  first  year  helps  the  student  learn  about  himself  and  the  field  of  drafting  by 
parmltting  him  to  learn  first  what  can  be  done  with  his  instruments.  lie  develops  skills 
and  techniques  in  the  first  semester,  He  follows  this  by  learning  in  the  second  semester 
what  kinds  of  drawings  there  are  and  what  conventional  things  he  can  do  to  a  detail  such 
as  breakings  sectioning,  exploding  and  rendering, 

2,  The  second  year  we  explore  the  special  needs  of  the  major  industries.  Selected 
assignments  are  given  for  those  who  work  with  wood  (furniture  makingj  architecture  and 
cabkiecwork),  metal  workers  (sheet  metal^  machine  shop)  and  technical  fields  (electrical, 
piping,  welding,  aircraft), 

3*  The  senior  year  we  separate  those  who  have  decided  that  college  is  the  way  they 
want  to  go  after  graduation  from  those  who  plan  another  route  toward  a  career,  If  they 
are  academically  qualified  to  enter  college  and  are  pursuing  a  college  prep  program,  we 
^courage  them  to  take  engineering  drawing.  If  they  have  had  previous  drafting  and  are 
'  not  preparing  for  college^  we  suggest  they  take  the  design  drafting  assignments,  [firing 
the  fall  semester,  both  groups  will  develop  a  major  project  which  requires  tliem  to  use 
the  micrometer,  do  some  inking,  learn  about  limits  and  limit  dimensioning  and  help  to 
decide  which  group  to  join-tii#-^econd  half  of  the  year.  Some  of  the  major  projects  for 
which  we  design  and  make  sets  of  plans  are  turned  over  to  the  shop  classes  to  build  or 
make  a  prototype.  Some  projects  are  redesigned  two  or  three  years  in  a  row  to  eliminate 
faulti«    Odieri  are  completed  by  the  carpentry  class  and  forgotten.  Such  projects  have 
«  included  a  recreation  vehicle,  a  vacation  retreat,  a  garden  shed,  a  garage,  kitchen  cabl- 
.  nets,  electronics  benches  for  the  school,  a  woodturning  lathe  and  a  bench  vise.  Those 
•  now  pursuing  the  college  preparation  program  will  spend  their  last  semester  working 
with  problems  in  descriptive  geometry,    in  this  group  we  solve  mathematics  problems 
by  graphical  means.    Some  students  enroll  in  both  classes.  We  also  urge  all  drafting 
smdtnts  to  take  some  shop  classes.  The  descriptive  geometry  covers  such  problems  as 
.  the  use  of  coordinates  and  axes  for  solving  problems  in  space  and  surface  navigation; 
military  ballistics;  detective  work;  computerized  production;  graphic  and  coordinate  de- 
scription of  points,  lines  and  solids  In  space;  the  projection  of  auxiliary  views;  true  size 
,  and  shape  of  angles  and  objects  in  space;  intersecting  lines  and  planes;  and  shortest 
diitance  between  lines  and  planes. 

Our  efforts  toward  preparing  students  for  college  have  been  supported  for  several 
y^ars  by  testtmonials  of  fortner  graduates*  Some  testimonials  come  to  the  teacher.  Some 
..  come  to  the  school  officials.  Many  come  from  •^Le  parents.  Students  often  return  to  tell 
-•me  what  might  be  done  to  improve  things  for  the  next  class.  Some  graduates  have  taken 
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advanced  plactimtmi  teHts  to  bypUH^  the  iK'ginniiigcuurHt'H  in  t'ullL'gu.  1  wnd  to  dlHcourage 
this  practice.  C.oUf|;vH  hayi:  coiiibintHl,  ctrndc-iiHud  and LMnbc'lI inhud  rhcir  ctHirscs  so  to 
maki*  thum  inore'  ijninit 

I  have  utilizud  i!  priK't^iurt'  lif  fullnw-uf)  of  foriuur  Htudents  lu  licip  plaii  clmnges  and 
to  guide  prcHiMit  studcniH.  I  wu  L^'<^l^I|llL^^  of  yugguHtiunB  which  have  come  to  me  from 
former  students  include  mure  c-mphuLHiH  upon  convcntinnal  practiceH  in  Hoctioning  and 
more  work  in  limits  and  iiinic  dimensioning.  iLUch  year  Humy  atudenta  ask  for  my  Qpinion 
of  their  chances  to  succeed  in  college  or  on  a  drafting  Job.  It  is  a  great  privilege  and 
rti spon s i bi  1  i t y  to  be  n b  1  e  to  s  i y ,  "\ ou  wou kl  get  to  \'i )li  r  d e s i  r ed  place  in  a  ca ree r  soon e r 
if  you  chose  an  area  colleges"  oi'  'isee  no  reason  whv  you  Hhuuld  not  Hucceed  in  college^ 
but  you  would  likely  be  happier  or  niijre  ^^uccesHfLiI  in  a  school  of  design  or  a  small  col- 
lego." 

One  can  see  tluit  tills  upprtiaeh  to  indUHtri^d  artn  does  not  insult,  embarrass  or  neg- 
lect the  average  or  bclosv  average  student,  hur  has  little  attraction  as  a  ''dumping  ground 
for  the  lazy  or  the  goof-off."  We  practice  the  philosophy  of  helping  those  svho  help  them- 
selves. No  one  fails  my  courses  svho  makes  a  reasonable  effort,  !  niight  encourage  a 
low  achiever  to  try  another  course  rather  thnn  to  try  advanced  work  in  the  same  thing* 
If  you  have  not  already  visited  our  shops  and  drnfting  rooms  in  !'ios  Moines,  I  hope  you 
will  find  time  to  do  so. 

Mr.  Hayes  is  a  drafflng  mltrycfor  and  soniefirnes  fhop  ttoeher  af  Theodore  Roolevelf  High  Sehasl,  Des 
Moines^  Iowa, 


An  Overview  of  New  and  Future  Technology  in  the  Graphic 
Communications 

William  A.  Rocap,  Jr. 

1  am  going  to  discuss  briefly  new  and  future  technt>logical  dt'velopnients  in  the  graphic 
conmiunications  iiuiustry,  Johann  (iutenbergi  Alois  Senffelder  and  Karl  Kleitsch  used  to 
call  It  printing. 

Much  han  been  saiil  ahjut  the  future  of  graphic  communications  at  trade  agsocjation 
meetings,  such  as  those  which  are  ccinducted  annually  by  the  F1^,  Af'A,  PKIU,  GATF, 
G  I7\i  GIU^  RkV.  Ciouncilj  PI  A  and  7AGA.  It  would  take  quite  a  bit  of  traveling  to  cover  all 
o  f  t  h  e  s  e  bases,  !  J  k  e  w  i  s  Cj  the  va  r  i  tiii  h  trad  e  u  h  1  i  c  a  t  i  on  s  wh  i  c  1 1  a  re  re  1  a  ted  to  the  g  r  aph  i  c 
communications  industry  have  presented  inte resting,  factual  projections  of  the  future, 
based  upon  sound  technological  forecasts. 

The  forecasts  influence  planners^ or  certainly  should  do  so  ^  with  the  impact  that 
many  technological  developments  have  on  human  acctimniodation,  physical  facilities  and 
monetary  conslderatlfms,  the  need  for  an  orderly  approach  to  the  problems  of  reacting 
to  the  forecasts  in  the  form  cif  planned  research  and  developnieiit* 

7^echnological  forecasting  is  very  iniptTrtant  in  order  to  obtain  the  background  needed 
for  adequate  planning  for  the  future,  Much  of  the  present  forecasting  is  based  upon  the 
technologies  already  existingi  at  leant  in  part,  at  the  time  of  the  forecast.  This  bringi 
us  to  the  elementof  rimcj  uhieh  becomes  mure  and  more  imjxirtant  tf)  us  as  our  knowledge 
base  continues  to  grow  at  an  ever- accelerating  rate, 

One  thing  we  should  bear  in  rtiind  Is  the  knowledge  that  no  technology  can  be  entirely 
free  of  surprises.  Long  term  prctiictions  are  freC|Uunrly  unintegrcited,  sporadic  and  quite 
incomplete, 

A  study  made  in  1*-^  in  whicli  a  3f)-yea r  f(jrecast  was  made,  completely  m  Issed 
the  impact  of  the  computer,  aininic  energy,  jet  propulsion,  radar  and  antibiotics,  although-^ 
all  had  been  around  in  principle  and  were  awaiting  development*  Catastrophic  historic 
events,  such  as  ^Sorld  ^Var  11,  comple?tely  changed  the  time-tables  and,  in  some  situations^ 
the  entire  nature  of  the  technoingical  developmcTSts,  In  tlie  field  of  gi'aphic  communica= 
tion.s,  energy  shortageSi  en'M vf;>nmental  protection  agency  requiremonts,  and  OSlIA  regu^ 
lacions  may  have  a  similar  effect  on  the  forecasts  presently  being  made. 
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.  Ceopaxmcivs  and  interactive  effects  are  called  synergistic,  while  unexpected  or  accl- 
Agcoverles  are  called  ierendipitous.  The  developnient  of  the  PolariF  missile 
n  system  Is  an  txample  of  synergism.  The  first  Polaris  submarine--  the  George  Washing- 
{■tDn^wai  launched  In  1967,  yet  it  would  have  been  almost  impossible  to  argue  in  the 
^"  evly  l9S0'i,  before  a  scientifically  oriented  audience^  that  a  system  such  as  this  one 
r*  could  be  iuccassftilly  developed  within  ten  years*  It  required  at  least  six  technological 
^InnovationSf  aU  of  which  seemed  to  be  unlikely  to  be  completed  soon  enough  id  be  of  use 
^i^ln  an  early'* 1960  weapons  system* 

jW,  f  Many  of  our  teciyiological  developments  result  from  basic  research  whichi  by  deflni- 
tioo,  tends  to  produce  serendipitous  (accidental)  discoveries  and  applicationSj  since  the 

^J^tsearch  is  not  directed  toward  specific  practical  ends.  Serendipity  often  results  when 

J:  ^  a^lieation  li  found  in  a  dlffarent  field  than  the  one  intended.  For  examplej  the  laser 
phoiograph  or  hologram  may  make  practical  three-dimensional  recording  and  projection 
of  ijifonnati^..  It  was  invented  as  a  result  of  an  investigation  of  image  ma^ification, 
■The  original  objective  was  not  the  creation  and  display  of  three-dimensional  images. 
Graphic  communications  planners  and  forecasters  must  view  their  activities  as  being 

'nhi^y  responsiva  to  vary  sudden  and  unexpected  developments.  For  this  reason,  their 

1/  plans  must  retain  an  alemoit  of  fleKibility, 

^       Ofim  may  assume  that  planning  is  a  process  which  involves  continuous  and  near  com-^ 
f  plete,  ttmely  accumulation  of  data  on  technological  developments  and,  hopefully,  dis- 
saminatton  and  action  upon  the  data  by  those  who  are  in  a  position  to  do  so*  Facts  must 
taka  tiie  placa  of  opportunism  and  Intuition*   In  an  industry  where  research  dollars  are 
In  short  iupplyj  one  must  be  assured  that  they  are  used  to  the  greatest  advantage.  Rela- 
tively small  pockets  of  research  exist  in  ie  graphic  communications  industry.  Very 
'lltde  research  of  a  general  nature  has  been  developed  to  assure  optimum  application  of 
.  technology  to  the  industry*  Furthermore,  there  is  no  coordination  of  research  to  assure 
that  there  is  minimal  duplication  of  effortf  with  its  accompanying  waste  of  timej  talent  and 
money,  and  to  assure  that  much  needed  innovations  are  at  least  being  given  some  con- 
L  aidaratlon* 

Rather  than  put  the  research  and  development  of  new  graphic  communications  tech« 
,  nology  under  government  control  and  losing  the  healthy  competition  within  a  free-enter- 

prlie  system  which  has  brought  us  to  our  present  high  level  of  developmentj  there  is  yet 
J  ;|uiotiier  way*  One  example  of  that  other  way  is  to  have  printerSj  platemakersj  suppliers* 

researchers  and  consultants  share  as  much  as  possible  their  knowledgej  trials,  successes 
.  and  failures  for  the  good  of  the  entire  graphic  communications  community, 
:  V  ^     In  order  for  this  system  to  work  at  its  highest  level  of  efficiency »  it  will  be  necessary 
^  to  close  the  communications  gap  which  exists  between  the  printer,  platemaker,  research- 
yer^  consultantj  etc, 

_  New  technological  advances  have  created  entirely  new  types  of  problems  for  those 
^involved  in  the  graphic  communications  industry*  People,  equipmenti  new  raw  materials, 
^^new  government  rules  and  regulations,  new  methods  and  new  systems  are  generating 
iwiintirely  new  approaches  in  order  to  fit  our  industry  to  the  demands  being  made  upon  it 
r  by  teclmologlcal  changes  and  developments. 

It  is  characteristic  of  technological  advancement  that  no  field  can  ever  be  the  same  : 
l|agaiiit     New  technological  developments,  thanks  in  part  to  the  widespread  use  of  com-  ^ 
Iputarip  are  springing  fortii  at  an  ever -increasing  rate*  It  was  once  possible  to  buy  time 
fSto  think  it  over*    But  those  days  are  past,  and  the  luxury  of  deliberate  delay  and  posi^ 
|p<|mem^t  can  no  longer  be  afforded  if  the  aim  is  to  survive  or,  hopefully,  to  develop  a 
J^hWthyp  fait-growlng,  progressive  graphic  communications  industry. 

How  does  the  researcher  learn  of  the  present  and  future  needs  of  the  supplier  and 
ll^toter?  The  obvious  answer  is  by  means  of  Improved  communications*  However,  it  is 
iflrst  neceisary  for  the  printer^ supplier  to  reco^ize  his  own  needs*  Without  going  Into 
idftaii,^  it  is  essential  that  printers,  at  regular  intervals,  conduct  examinations  of  their 
;Viyitem8  from  the  standpoint  of  cost,  productivity  and  quality.  In  too  many  instances,  both 
Ijirinters  and  suppliers  are  forced  out  of  business  because  of  failure  to  conduct  critical 
^mudi^  of  their  operation  and  to  be  willing  and  able  to  correct  and  update  their  systems 
order  to  remain  competitive*  Help  is  available  in  making  plant  audits  of  quality,  cost 
land  productivity  from  a  number  of  knowledgeable  bortsultants  or  from  trade  organizations 
I  such  as  GATF* 

.  The  supplier  Mid  researcher  should  be  cognizant  of  the  needs  that  are  either  not 
|_^0ing  met  or  Inadequately  being  met^  An  inadequacy  may  be  solvable  readily  by  the  use 
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of  a  product  or  system  already  in  existence  or  it  may  require  some  degree  of  research 
and  development.  A  recent  exami^le  of  this  was  the  need  for  a  reliable  rotogravure  pre- 
proofing  system,  'The  need  for  such  a  system  was  well  known  in  the  trade  for  a  number 
of  years,  but  until  quite  recently,  the  technology  simply  was  not  available.  Recent  de- 
valopmente  in  the  field  by  several  suppliers  have  produced  very  encouraging  results 
which  indicate  a  solution  to  this  problem  is  at  hand* 

U  is  suggegced  that  communications  might  be  greatly  improved  between  printer, 
supplier  and  researcher  by  more  frequent  visitation  of  facilities  and  by  in-depth  discus- 
sions of  the  state  of  the  art  of  both  the  printer  and  supplier.  As  an  examplep  Meredith 
Printing,  Des  Moines,  lowaj  conducts  three-day  seminars  in  the  printing  plant,  during 
which  the  attendees  are  shown  every  facet  of  the  letterpress  and  offset  processes  as 
presently  practiced  in  the  plant*  Both  successes  and  failures  or  problems  are  discussedp 
atnd  needs  are  stressed.  The  paper  supplier,  for  example,  is  shown  how  his  product  is 
handled  from  the  time  it  is  received  in  the  plant  until  it  exits  in  the  form  of  a  finiahed 
product.  No  attempt  is  made  to  tell  him  how  to  make  paper.  Yet,  he  can  learn  from,  people 
who  handle  his  product  in  large  volumes  daily  those  properties  which  are  important^ 
those  which  are  of  lesser  importance,  those  which  need  improvement  and  those  which 
need  a  whole  new  fresh  approach. 

An  example  of  cooperative  research  here  is  the  development  of  the  new,  super- 
lightweight  papers  with  hollow  micro-sphere  coating  materials*  The  paper  suppliers 
were  made  aware  of  the  need  for  lighter  weight  papers  without  sacrificing  prlntability, 
runability  or  opacity.  The  papermaker  responded  with  the  new  lightweight  paper  and, 
after  running  several  hundred  tons  of  the  new  paper,  the  printer  reported  back  to  the 
paper  supplier  the  success  of  his  efforts.  This  same  cooperation,  due  largely  to  improved 
communication,  has  resulted  in  a  considerable  number  of  technological  break-throughs 
or,  at  the  very  least,  has  paved  the  way  to  smooth  the  transition  from  one  process  to 
another  in  the  printer's  plant* 

A  similar  communication  is  suggested  on  the  part  of  the  suppliers,  Frequent  meet^ 
ings  at  the  supplier's  plant  should  be  held  to  discuss  the  need  for  new  or  improved 
products.  As  new  technologies  are  developed,  they  should  be  shown  to  the  potential  users 
well  before  they  have  been  refined  to  the  point  at  which  they  are  ready  for  market.  It  is 
realized  that  there  is  some  risk  in  doing  this;  ideas  might  be  stolen  and  given  to  coni'^ 
petitors  by  unscrupulous  people.  The  risk  may  be  minimized  by  showing  only  that  which 
is  necessary  to  get  the  idea  across  or  by  having  non-disclosure  agreements  signed  by 
the  participants. 

There  is  a  great  deal  of  value  in  showing  the  potential  user  the  technology  at  a  point 
where  he  could  perhaps  provide  importantguidanceinthe  final  development  of  the  product 
or  system  and  thus  head  off  useless  or  nonproductive  expenditure  of  time  and  money* 

Finally,  the  printer  or  potential  user  of  the  developed  technology  should  be  willing  to 
spend  time  and  money  to  evaluate  it  in  his  plant,  since  he  will  ultimately  benefit  from  the 
development. 

Summing  up  the  subject  of  introduction  of  new  technology,  there  is  a  significant  need 
for  better  communications  between  printer,  supplier  and  researcher  at  all  stages  of  the 
process  development.  It  is  important  that  the  printer  studies  his  process  and  makei 
frequent  audits  of  his  performance  from  the  standpoint  of  production,  quality  and  cost| 
and  that  he  shares  this  information  with  those  who  can  help  him  remain  competitive, 
Willin^ess  to  cooperate  and  communicate  when  dealing  with  technological  developments 
should  yield  sipiificant  benefits  to  printers,  suppliers  and  researchers* 

1  would  like  to  illustrate  some  new  developments  which  could  make  marked  tech- 
nological changes  in  the  graphic  communications  industry.  Since  lasers  are  making  such 
a  remarkable  technological  impact,  I  thought  I  would  start  out  by  discussing  them  briefly, 
then  looking  at  some  applications  of  lasers  in  our  industry. 

The  temi  laser  is  an  acronym  for  light  amplication  (by)  stimulated  emission  of  radia^ 
lion*  The  laser  produces  and  amplifies  light.  Laser  light  is  monochromatic;  that  is, 
all  light  waves  in  the  beam  are  of  the  same  frequency.  It  is  coherent,  which  means  that 
all  light  waves  in  the  beam  are  in  phase  with  each  other;  and  it  is  collimated—  the  beam 
remains  very  narrow  over  long  distances.  Laser  light  has  a  higher  energy  concentration 
and  is  much  brighter  than  ordinary  light.  A  laser  consists  of  three  components^  a  laslng 
medium,  a  pump  or  energy  source  and  an  optical  cavity  formed  by  two  reflectors  facing 
each  other,  one  being  slighdy  transparent. 

Lasers  are  claisified  according  to  the  amount  of  power  output  me&sured  in  watts. 
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A  ClaiS  I  laser  has  0*4  mlcrowatcs  maKimuni  power.  A  ClasB  II  laser  has  I  milliwatt 
mMCimum  power*  A  Class  111  laser  has  0*5  watt  maximum  power,  and  a  Class  IV  laser 
has  greater  than  0*5  watts  of  power*  1'he  Class  IV  laser  requires  control  measures  to 
prevent  itm  exposure  to  eyen  and  nkln* 

The  most  comnion  lasers  are  the  solid  state  variety,  characterized  by  the  ruby 
laser;  the  gas  laser,  characterized  by  the  helium-neon,  argon,  CO9;  semi-conductor; 
and  liquid.  They  are  further  classified  as  continuous  wave  (CW)  or  pulsed  lasers* 

One  laser  application  is  inplatemaking.  An  offset  plate  exposure  systemj  the  EOCOM 
Corporation's  Laserite  100,  utilizes  two  lasers*  One  laser  illuminates  a  paste-up  and  a 
second  laser  expos ea  the  plate.  A  heliuin-neon  laser,  which  operates  in  the  red  region 
of  the  electro^niagnetic  spectrum,  observes  the  light  from  the  white  areas  of  the  paste-up 
through  a  row  of  optical  light  pipes  which  lead  to  a  photoelectric  sen  so  tv  The  exposure 
laser  Is  an  argon  laser  of  high  energy.  It  passes  light  to  the  plate,  thereby  exposing  its 
photosensitive  surface. 

Controls  are  simple*  The  Laserite  Model  100  features  a  system  for  the  newspaper 
Industry  which  permits  exposing  wipe-on  Hiazo  offset  plates  in  two  and  one-half  minutes, 
with  reproductiona  up  to  100  line  screen  halftones. 

The  laser-graph  laser  platemaking  method  images  a  plate  directly  from  a  paste-up* 
The  system  consists  of  a  scan-scribe  unit  which  replicates  the  paste-up  image  onto  the 
printing  plate*  A  blank  laser- plate  is  positioned  on  register  pins  on  the  write*'  side  of 
the  scan-scribe  unit,  A  paste-up  is  positioned  on  the  "*read"  side*  The  paste-up  is 
scanned  by  a  helium-neon  laser  and  information  is  transmitted  to  a  videos-processor.  The 
iignal  from  the  processor  modulates  an  argon  laser  which  images  the  blank  plate*  The 
scan-scribed  plate  is  a  reverse  image  of  the  paate-up.  This  step  takes  two  minutes. 
The  Imaged  plate  is  put  into  an  ablation  unit  where  a  carl^n-dioxide  laser  vaporizes  the 
non-iniage  plastic  substrate.  Upon  removal  from  the  ablation  unit,  the  plate  needs  only 
to  be  bent,  punthed,  and  trimmed.  Processed  laser  plates  provide  sharp,  clean  text  and 
crisp,  clear  halftones* 

IBM  Corporation  has  produced  a  printing  method  known  as  the  3800  printing  aub^ 
system*  It  combines  a  low-powered  laser  and  electrophotographic  technology  similar  to 
that  used  in  some  copiers*  It  can  produce  up  to  1.1,360  lines  of  material  a  minute  svith 
surprisingly  good  quality* 

Sun  Graphics  System's  Magnascan  550  with  quadro-color  is  a  new'  digital  scanner 
which  will  be  available  with  a  laser  exposure  unit.  The  Magnascan  550  has  20  by  24  inch 
input  and  output  drums  w^th  two  exposing  heads,  each  capable  of  simultaneously  produc- 
ing either  one  or  two  color  separations*  With  an  output  drum  size  of  20  by  24  inches,  the 
two  exposing  heads  can  also  simultaneously  produce  four  separations  up  to  9  by  12  inchea* 
All  of  the  exposures  will  be  on  one  piece  of  film. 

The  Magnascan  550  has  a  self- diagnosis  featurei  which  means  that  the  operator  will 
be  able  to  feed  in  a  special  eight-track  magnetic  tape  to  the  scanner  to  check  out  a  number 
of  functions*  To  simplify  set-up,  the  550  scanner  gives  a  digital  read-out  of  the  density 
of  the  original  in  dot  percentages.  It  is  a  soft-wired  digital  scanner  utilizing  a  mini- 
cornputer  for  all  control  functions, 

A  breakthrough  in  laser  engraving  of  gravure  cylinders  ia  illustrated  by  the  Lasag 
laser  beam  which  utilizes  a  shaped  pulse  — a  more  energetically  efficient  way  to  create 
a  gravure  cell*  The  Helio-Klischograph  K200  is  a  recent  product  of  pr*  Rudolph  Hell* 
It  is  an  electronic  cylinder  engraver  designed  w^ith  the  decorating  and  packaging  printers 
in  mind*  Scanning  of  the  copy  and  engraving  are  combined  on  one  machine.  The  I^ell 
DC-300  electronic  scanner  with  laser  eliminates  the  use  of  a  halftone  screen  since  the 
halftone  dots  are  formed  electronically*  The  large  scanning  input  drum  on  the  Hell  IDC- 
300  scanner  can  accommodate  a  16  by  20  inch  transparency  or  reflection  copy* 

The  main  control  panel  of  the  DC- 300  is  symbolic  of  the  extreme  capabilities  of  this 
scanner  to  handle  complicated  color  separation  and  masking  problems  with  ease  and  at 
high  rates  of  speed.  The  laser  carriage  contains  the  laserj  tlie  laser  power  supply  unit 
and  the  modulation  unit  with  control  electronics*  The  light  reaches  tlie  film  via  a  light 
cable  and  the  recording  head.  Two  drum  rotations  are  required  for  recording  a  screen 
dot.  Resulting  negatives  are  much  sharper,  may  be  produced  faster  and  proceasor 
requirements  are  much  leas  severe* 

The  PDI  Compudot  electronic  scanning  system  involves  the  addition  of  a  highly 
'specialized  electronic  computer  to  a  PDI  electronic  color  scanner.  As  in  the  case  of 
the  Hell  DC- 300  with  laser,  the  PDI  Compudot  forms  the  dots  electronically  with  high 


fesolution.  The  PDI  Compudoi  scanner  utilizes  a  unique,  new  laser-based  optical  sygtem. 
It  performs  five  calculations  ^  dot  size,  dot  shape,  dot  displacement,  screen  pitch  and 
screen  angla«  The  system  is  capable  of  generating  over  50,000  individual  dots  each 
iecond, 

A  laser  photograph  is  called  a  hologram*  It  may  be  produced  by  photographic  tech- 
niques using  the  light  of  a  laser  to  Illuminate  the  subject*  It  requires  no  lens  and  pro- 
ducei  a  truly  three-dimensional  display  of  the  original  subject, 

A  button  \B  pressed  and  paper  begins  to  race  through  the  press  at  the  rate  of  600 
feet  per  minute  under  a  steady  controlled  stream  of  ink.  The  process  is  Mead  Dijet*  In* 
dividual  ink  jets  are  controlled  by  computer,  and  the  ink  is  accurately  positioned  on  the 
paper.  In  hard  cover  form,  VVu the r i ng  H e ight s  (a  350- page  iDook)  was  reproduced  perfect 
copy  after  perfect  copy  at  a  rate  of  one  every  37*5  seconds  under  computer  direction. 

A  new  development  in  densitometry  has  been  produced  by  MacBeth  Corporation*  It 
is  a  very  high-speed  reading  densitometer  which  is  capable  of  reading  the  densities  of 
colors  on  a  web  while  running  through  the  press  at  speeds  up  to  1*000  feet  per  minute. 
The  new  MacBeth  densitometer  features  pulsed  illumination,  narrow  band  filters,  solid 
state  detectors,  meets  ANSI  standards,  is  small  in  size  and  reasonable  in  cost* 

*'D1LITH0'*  Is  an  AN  PA  registered  name  which  Harris  and  several  other  manufac- 
turers have  been  authorized  to  use  to  designate  a  new,  exciting  direct- lithography  sys* 
tern.  The  primary  portion  of  the  Harris  Dilltho  system  is  a  brush  dampener  which  re- 
places two  Inking  rolls  on  the  ink  drum  of  a  newspaper  letterpress*  Water  is  metered 
onto  ttie  ink  drum*  In  the  Harris  Dilitho  system,  saddles  on  the  plate  eyllnder,  where 
stereotypes  were  previously  mounted,  permit  the  use  of  inexpensive  offset  plates  on  a 
newspaper  press,  Such  a  conversion  to  Dilitho  can  be  made  at  a  fraction  of  the  cost  of 
an  offset  press* 

A  number  of  installations  of  Dilitho  systems  are  in  use  throughout  the  country.  A 
Harris  Dilitho  system  has  been  installed  on  the  Hoe  newspaper  press,  printing  the 
Pes  Moines  Kegister  ajid  Tribune*  Other  dilitho  systems  include  those  by  Dahlgren, 
which  use  a  resilient  covered  form  roller  instead  of  a  brush  to  deposit  water  on  the  ink 
train,  and  by  Inland  Roto-Screen,  which  features  ^a  dampener  that  meters  water  to  tfie 
ink  drum  by  blowing  it  through  a  rotating  screen*  The  Inland  Roto-Screen  system  has 
been  Installed  on  the  press  at  the  Kansas  City  Star*  The  use  of  the  new  system  greatly 
Improves  the  quality  of  reproduction,  and  dollar  savings  are  substantial. 

The  Opticopy  imposing  camera  is  a  programmable  step  and  repeat  camera  which  is 
capable  of  converting  separate  pieces  of  original  copy  into  a  one-piece,  full-sized  flat. 
Copy  is  punched  on  centers  with  a  pneumatic  two-headed  punch.  The  copy  is  brought  to 
the  camera  operator  properly  sequenced  and  oriented*  The  operator  loads  the  film  on 
pins,  then  loads  the  copy.  ReHection  copy  is  loaded  onto  a  24  by  24  inch  vacuum^backed 
copy  board*  The  unexposed  film  Is  loaded  on  the  stepping  easel*  The  system  eliminates 
tedious  hand'Stripping,  It  produces  one-piece  film  fl^ts,  Opaquing  is  reduced  to  a  mini- 
mum* The  camera  has  proven  highly  successful  in  book  production* 

The  Harris  Telecolor  system  brings  automated  color  control  directly  to  the  press 
where  color  can  be  controlled  more  accurately,  faster  and  with  greater  ease*  A  Cathode 
Ray  Tube  (CRT)  display  at  the  press  control  console  is  used  to  indicate  the  key  positions, 
A  form  of  multiplexing  is  used  so  that  the  operator  can  select  the  fountain  he  wishes  to 
control*  The  CRT  automatically  displays  the  key  positions  of  that  fountain* 

The  3M  brand  Pyrofax  Imaging  system,  has  bridged  the  gap  between  platemaklng 
efficiency  and  web  and  sheet- fed  press  production*  The  Pyrofax  imager  features  the  dry 
Magna- Dynamic  development  technology*  A  photosensitive  trans-film  passes  through  the 
completely  dry  imaging  process^  then  the  image  is  transferred  to  a  transmat.  The  trans- 
mat  is  pinned  on  the  Pyrofax  fuser*s  cylinder.  The  plate%  is  inserted  at  the  back  of  the 
fuser*  The  image  is  transferred  to  the  plate*  One-hundred-thousand  impressions  per 
plate  have  been  produced, 

3M  has  introduced  **easy  release  transfer  key"  for  pre-press  proofing*  Each 
factory  pre^coated  carrief  sheet  of  color  pigment  is  laid  down  in  sequence  on  a  single 
sheet*  Beginning  with  cyan,  the  color  pigment  is  laminated  onto  the  base  material  using 
the  new  3M  MR-424  processor*  This  same  cycle  Is  repeated  with  each  color,  producing 
a  quality  four-color  transfer  key  proof  on  a  single  sheet  that  looks  like  a  finished  printed 
Job, 

The  3M  Company  has  recently  introduced  a  complete  line  of  graphic  arts  film  identi- 
fied as  QA  MARK  IV*    The  films  are  available  in  various  speeds,  contrasts,  and  thlck- 
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!  nesses.  The  company  clalmi  to  have  eliminated  all  high  polluting  substancei  from  coat» 
iDfS  on  toth  sidei  of  the  fllni*  This  pro%ides  minimum  pollution  potential  and  conforms 
to  federal  and  state  standards. 

One  answer  to  the  problem  of  environmental  ^lution  caused  by  driving  ink  solvents 
tato  the  atmosphere  is  the  use  of  press  coatings  where  a  specially  designed  coating  mate- 
.rial  iuch  as  Easman  alcohoUsoluble  prDpionate  (ASP)  is  applied  directly  over  the  wet 
iiik  film.  The  eoating  is  dried  by  application  of  infra=red  radiation  or  warm  air  and  forms 
a  protective  seal  over  the  ink  so  that  it  will  not  rub  or  mark*  The  ASP  coating  not  only 
protects  the  ink  film  from  abrasive  action,  but  enhances  the  appearance* 

Another  example  of  press-coating  is  the  application  of  a  coating  of  an  ultraviolet  (IJV) 
curing  varnish  over  conventional  inks.   The  UV  varnish  seals  in  the  wet  ink,  prevents 
marking  and  environmental  pollution* 

Closely  related  to  press- coating  is  powder- coating  which  is  accomplished  by  the 
Shamroek  Chemical  powder-set  curing  system  of  Ink  drying  which  uses  an  electro- 
statically applied  power  to  set  a  wet  ink  film*  A  micro-photograph  would  show  how  the 
powder,  which  is  deposited  only  on  the  ink,  is  fused  over  the  wet  ink*  The  powder  fuses 
on  each  halftone  dot,  protecting  the  ink  film  and  eliminating  pollution, 

DuPtMit*s  photoproducts  department  has  continued  to  perfect  the  cromalin  pre-proofing 
system,  recently  announcing  new  cromalin  process  color,  Many  printers  and  platemakers 
have  found  Ae  cromalin  pre^proof  to  be  accurate  and  economical  compared  to  press 
proofing.  Printers  have  found  it  possible  to  match  cromalin  proofs  on  the  press*  A  num- 
ber of  cromalin  users  have  been  urging  I^Pont  to  develop  a  negative-working  cromalin 
for  some  time.  Recently,  at  Graph-ex  75,  this  product  wag  shov^Ti*  Another  new  develop- 
ment designed  to  make  the  cromalin  system  even  faster  and  more  uniform  is  a  new  powder 
applicator  called  the  autotoner. 

One  more  product  introduced  rather  recently  is  the  mpont  Cyrel  flexible  plate  which 
utilizes  the  dycril  platemaking  process.  This  is  produced  directly  from  a  film,  rather 
than  indirectly  from  an  engraving*  The  Cyrel  system  is  finding  new  customers  in  many 
graphic  arts  applications. 

Metrication  is  in  the  near  future  and  It  will  affect  the  plaicmaker,  the  printer  and  the 
publisher*    It  is  time  to  learn  more  about  the  metric  system  and  how  it  will  affect  you, 

BASF  Wyandoit  has  started  to  produce  a  new  line  of  printing  plates  aimed  at  the  news- 
paper field  and  other  users  of  flexible  relief  plates*  It  is  the  Nyloprint  liquid  plate  sys- 
tem for  direct  printing  and  mat  molding* 

^  An  entirely  new  typeof  film  has  been  Introduced  to  the  market  place  by  Scott  Graphics 
and  others*  The  Scott  SGTM  Positive  II  film  is  molecular-imaging,  dry-processing  and 
yields  very  high  resolution.  Its  actinic  density  is  said  to  be  equal  functionally  to  silver 
halide  lithographic  films*  Dow  Chemical  Company  has  developed  a  new  material  for  use 
as  a  paper  coating  pigment.  It  consists  of  extremely  small  hollow  polystyrene  spheres 
which  produce  ultra-lightweight  papers  with  good  opacity*  These  new  light-weight  papers 
yield  good  printabillty  and  have  run  quite  well  on  high-speed  production  runs* 

Electrostatic  Corporation  built  an  electrostatic  web  printing  unit  which  causes  an 
electroscopic  ink  to  be  electrostatically  moved  through  a  metal  screen  In  the  form  of  a 
continuous  belt  onto  a  moving  web  of  paper*  Electrostatic  printing  is  impactless,  thus 
many  unusual  shapes  and  leKtures  may  be  printed  with  surprisingly  good  quality  and  speed* 

One  of  the  most  difficult  problems  facing  the  printer  today  is  pollution  control,  par- 
ticularly the  handling  of  stack  exhausts  from  the  presses*  Electri-Graphics  Corporation 
has  developed  a  new  concept  In  ink  setting*  It  uses  an  ink  setting  device  called  the  elec- 
trlcure  system,  and  it  changes  a  monomeric  ink  film  into  a  polymer  by  bombarding  it 
wlfli  a  stream  of  electrons.  It  is  being  tried  by  at  least  one  printer  at  this  time.  The 
more  conventional  polymerizing  type  system  is  ultra-violet  drying,  where  a  monomeric 
methyl  meUiacrylate  is  polymerized  by  exposing  it  to  an  ultra-violet  light  source  such 
as  a  tfiermogenics  UV  lamp. 

Laws  have  been  passed  concerning  environmental  quality  and  we  must  comply  with 
^ese  laws  within  a  reasonable  time,  or  at  least  show  that  we  are  making  an  effort  to  do  so. 
General  Printing  Ink  Division  of  Sun  Graphics  is  but  one  of  many  Ink  companies  doing 
considerable  work  on  finding  solutions  to  the  problems  of  pollution  through  research  and 
cooperative  efforts  with  the  printers, 

I  have  presented  a  sampling  of  some  of  the  new  and  future  technology  which  is  either 
V  now  available  or  soon  will  be  available  to  the  graphic  communications  industry,  I  trust 
t  it  wUl  itimuiate  you  to  look  further  into  some  of  these  developments  and  to  continue  to 


kmmp  infomed  by  attending  technical  meetings,  carefully  reading  trade  literature  and  dis- 
cussing new  developments  of  equipment  and  materials  with  your  suppliers. 

Mr*  Roeap  Is  Olitcfer  of  Resesrch,  Develgprnenf  and  Training,  Mtredifrh  Prlhrin9--Djvl|ien  of  MeredUh 
Qmp^g  Del  Moines,  lovrnt 


Photographic  Technology  in  Graphic  Communications- 
Applications  You  Can  Use  in  Your  Drafting  Class 

Carlton  E.  Salvagin 

Every  profesiional  Jouraal  you  read  and  nearly  every  presentation  you  hear  chal- 
lengei  industrial  educators  to  keep  abreagc,  interpret  contemporary  developments  and 
pracdeag^  and  add,  add,  add  to  the  already  bursting  curriculum.  We  are  constantly  being 
bombarded  with  criticisms  of  teaching  traditional  course  content  at  the  expense  of  newer 
technologicai  innovations. 

To  assist  in  the  detennination  of  relevant  curricular  content,  each  of  us  as  profes- 
ilonals  must  not  only  look  at  the  present  state  of  the  industrial  technologies  and  reflect 
upon  the  past,  but  we  must  attempt  to  project  the  state  of  the  art  into  the  future.  This  is 
where  our  students  will  be  employed  as  contributing  members  of  society- 
Industrial  drafting  and  graphic  communications  have  undergone  considerable  change 
in  recent  years  due  primarily  to  the  constantly  increasing  volume  of  documents  and  de- 
mand for  rapid,  efficient  services.  Scientific  discoveries  coupled  with  the  necessity  to 
economize  have  brought  about  many  technological  innovatione.  One  such  innovation  which 
has  had  considerable  impact  upon  corporate  communications  is  the  development  of  photo- 
graphic technolofy. 

The  National  Association  of  Photographic  Manufacturers  (1957)  explains  that  indus- 
trial uses  and  applications  for  photography  have  been  expanding  rapidly  as  industry  has 
c^e  to  appreciate  the  many  ways  in  which  photography  can  be  of  service.  New  tech- 
nologies and  new  ways  of  using  old  technologies  are  continually  providing  better  ways  of 
coping  with  the  tremCTdous  volume  of  documents  required  for  manufacturing,  contract 
construction  and  related  fields.  The  association  ftjrther  states  that  photography,  used 
properly,  will  reduce  planning  time,  improve  the  products,  add  to  the  knowledge  available 
about  an  operation  in  the  production  activity  and  increase  profits*  * 

PHOTOORAPHie  TECHNIQUBI  IN  GRAPHIC  COMMUNICATIONS 

Graphic  communications  in  industry  is  comprised  of  seven  components:  Graphic 
arts,  eommercial  art,  drafting,  illustration,  photographic  reproduction,  line  communica- 
tion and  advertising*  Following  is  a  compilation  of  photographic  techniquee  used  in 
graphic  communications  which  aid  in  facilitating  more  rapid  and  economical  services. 

doeument  reproducfion  sfsraga  and  retrieval  systems 

graphie  fepriS#nfdtion  size  and  enlargemenf  redueHen 

doeument  preparqUan  automafid  drafting  systgms 

dqeumtnt  reitofation  qffset  plate  prepdration 

d©€ument  pres^rvati?^  printtd  and  Integrated  cirauit  preparation 

doegment  contral  mlarafilming 

corpofate  planning  phpt^fammetry 

quality  GORtrol  illustratian 

high  speed  anslyiis  miniatyrlzatlan 
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BM  'Durtag  A©  past  decade  ttiere  have  been  many  changei  in  Induetrlal  policiei  with 
^ftjj^W  to  ttie  mattner  In  which  drawings  have  been  handled,  Looking  at  the  situation  from 
l^pfimE^inic  viei^oiut,  It  Is  immediately  evident  why  the  production  and  aafeguardlng  of 
^^^^mtkkg  drawbigs  bacomea  a  matter  of  applying  itrict  drawing  control  procedures, 
fey^^-  ff^g  flg  gtsndardi^ation  of  paper  sizei,  almpllfied  drafting  procedurei,  asii^ment 
^^(^Wtaig  numb^s,  filing  of  drawings,  microfilming,  dlgaster  files,  printmaicing,  print 
|^[^^ibu^TO,  prim  destruction,  drafting  coats,  drawing  procedurei  and  drawing  retrieval 
^>!tffeJ^  impoxtant  aspecia  of  proper  drawing  control. 

Photography  hAs  had  ieveral  effects  upon  drawing  concrolin  industry.  Some  reasons 
^fcr  usi^g  pliDtographic  materiala  in  graphic  communications  are  to* 

'^'^     I*  provide  Q  "M€^d**  ^iglnel 
Y--i     2.  restora  old  erlilnal  drawingi 
3.         drawing  ah^rtgts 

4*  mm  drefting  flme  thraugh  the  uia  of  photodrswingi 
V       5t  rodyee  re^^r^i  throygh  the  use  pf  photetempldtes 

6*  eliminate  retraelni  ef  existing  white  prints^  blue  prlnfs^  or  old  faded  frdcingi 
erlglnsl  drowmgi 

7.  enlarge  or  reduce  drawing  %\zs 
?         8.  Iniur*  woifeable  ''blow  backs"  by  mfcfQfllm 
J^^'      9.  slmplfty  changei  In  circuit  loysgts 
■  ■     10,  Improve  elsrlty 

11.  moke  better  ceplei  possible 

(iajtmon  Kodok  Co.,  1?73) 

PH0TC3GRAPHIC  APPLICATIONS  YOU  CAN  USE 

Phdtotke^lng 

Photosketching  Is  the  proceas  of  sketching  with  pencil  or  technical  pen  directly  on 
-  i  photographic  print  and  then  chemically  eliminating  the  photographic  Image,  Stippling 
/or  llna  sketching  techniques  can  be  used  to  provide  variations  In  textures  and  ihaded  areas, 
;  Wh^  the  desired  areas  of  the  print  have  been  sketcheds  place  the  print  in  a  solution  of 
- 1  oz  ^eture  of  iodine  and  2  oz  water  for  about  three  mlnutea.  Agitate  sli^tly.  Be  sure 
\  not  to  touch  the  sketch  during  the  entire  process.  Piace  the  print  In  photographic  fixer 
|ifor  toee  to  five  minutes.  A^tate  slightly  until  the  photographic  Image  has  completely 
^diiappeared.  Wash  the  print  In  running  water  for  about  20  minutes  and  dry  in  a  warm 
dryer  or  between  sheets  of  blotting  paper.  Additional  sketching  or  details  may  be  added 
^at  Als  time.  Try  not  to  over-do  it.  The  result  will  be  an  expertly  executed  sketch  or 
Siendeiing  of  die  original  subject,  NOTE:  If  you  wish  a  phowgraph/ sketch  composite, 
^*tiie  photo  Image  which  you  wish  retained  can  be  coated  with  rubber  cement p  The  Iodine 
|rsolution  wUl  not  penetrate  the  cement  coating.  After  drying,  the  rubber  cement  can  be 
P^ubbed  off  wlA  the  fingertips. 


8^^'  ■ 

-  lltustrfltlon 


When  the  tfirea-dimCTsional  configuration  of  a  product  or  model  is  of  primary  concern, 
^  photop^aph  can  often  be  produced  more  rapidly  and  communicate  better  than  a  mechan- 
telbally  toawn  pictorial  repreientation.  The  camera  can  be  hand- held  or  mounted  on  a 
fettipod  'and  die  object  or  model  positioned  to  provide  the  best  pictorial  representation. 
%By  using  movable  and  hand- held  photo-flood  lights,  shadows  and  characteristic  features 
^can  be  accenmated.  Background  Is  often  plain  paper  or  cloth  so  as  not  to  detract  from 
object  definition, 

iphoto  Aisambly 

fe-^  E^t^ded  pictorial  assembly  drawings  are  very  useful  in  assisting  persons  who  are 
"  3t  si^Ued  in  reading  regular  multlview  drawings  to  perform  work  at  the  assembly  bench, 
ffiS^type  of  drawing iifrequendy  found  in  r        manuals  and  parts  replacement  catalogs, 
^^titudng  an  exploded  photo  assembly  for  a  pictorial  line  drawing  can  often  save  con- 
aidfefable  drafting  time  as  well  as  improve  the  rapidity  and  level  of  communication. 


We  have  found  the  use  of  a  copy  stand  and  tripod  mounted  camera  most  appropriate 
although  some  digtortion  becomes  evident  because  of  the  inability  of  the  objects  to  con- 
form to  the  desired  axes.  Shadows  are  produced  by  the  photoflood  iampa  which  present 
unnatural  representation  and  the  depth  of  field  is  often  poor  on  larger  objects  due  to  the 
cleie  relationship  of  the  camera  lens  and  object,  PIus-X  or  Panatomic-X  film  ia  recom- 
m^dedj  since  tonal  ranges  and  relatively  soft  contrast  are  desired. 

In  preparing  for  pictorial  photography,  axes  are  lightly  drawn  on  a  large  sheet  of 
white  paper  which  is  taped  in  place  on  the  copy  board.  (Isometric  axes  are  moat  often 
Uied*)  Either  of  two  angular  relationships  maybe  set  up;  (I)  Using  a  large  30-60  degree 
triangle,  establish  a  30-degree  angle  between  the  camera  and  the  junction  of  the  axes  in 
Che  center  of  the  copy  board,  bbjectB  may  be  placed  upon  the  proper  axes,  camera 
focused,  and  shots  taken*  (2)  Using  a  large  30-60  degree  triangle,  establish  a  60  degree 
angle  relationship  between  the  camera  and  the  axes  Junction*  Objects  may  now  be  placed 
upon  the  proper  axesi  sup^rted  at  anangleof  30  degrees  to  the  copy  board  with  modeling 
clay,  camera  focused,  and  shoto  taken.  This  method  is  preferred  due  to  the  better  light- 
ing  and  shadow  relationships*  NOTE:  Hand-held  photo-flood  lamps  often  assist  in  accen- 
tuating desired  feawres* 

Once  the  angular  relationship  between  camera  and  copy  board  is  established,  care 
must  be  tak^  not  to  disturb  it  since  sequential  photos  of  additional  parts  must  bear  this 
same  angular  relationship. 

Light  readings  are  now  taken,  shots  made  and  the  film  developed.  When  dry,  the 
film  is  placed  in  the  enlarge r  for  projection  printing*  Care  must  be  exercised  since 
size  relationships  can  be  distorted  greatly  if  adjustments  are  made,  other  than  focus, 
between  the  printing  of  the  various  frames. 

Following  print  development  and  drying,  each  individual  part  Is  carefully  cut  out  and 
a  paste-up  photo-drawing  is  made.  Center  lines,  leaders,  "balloons,"  part  numbers  and 
parts  list  can  be  added  now.  Prints  can  be  made  by  photographing  the  paste-up.  Enlarge- 
ments of  any  size  may  be  made  through  projection  printing. 

Product  Photography 

Product  photography  is  most  often  used  in  sales  and  the  preparation  of  advertising. 
Similar  procedures  as  aforementioned  in  photo- illustration  are  used,  only  background 
and  other  "furnishings''  are  added  to  provide  aestiietic  value.  Attempt  is  made  at  produc- 
ing a  realistic  setting  similar  to  that  in  which  the  final  product  will  be  utilized.  Cougars, 
falcons,  and  appropriately  attired  human  females  arefamLliar  inclusions  in  automotive 
product  photography, 

Photodrawlngi 

As  the  name  implies,  a  photoc^ rawing  is  simply  a  composite  of  a  photograph  and  a 
drawing  which  facilitates  the  reduction  of  drafting  time  and  supplements  conventional 
drawings*  Their  use  assists  in  conveying  dimensions,  positions.  Identification  and  spatial 
relationships  much  the  same  as  a  technical  drawiing, 

Photodrawings  can  be  of  two  types.  They  can  illustrate  existing  installaiiona  and 
show,  through  the  addition  of  line  work,  the  changes  which  are  to  be  made,  thus  eliminat- 
ing complex  and  expensive  drawings.  They  can  also  be  photoreproductions  of  drawings 
from  which  undesired  material  has  been  cut  or  opaqued*  Using  these  reproductions,  the 
draftsperson  can  complete  the  addition  or  new  design  feature  without  having  to  redraw  or 
trace  previously  prepared  work*  Technical  pens  are  us^  to  draw  on  the  black  and  white 
photographic  prints  or  photosensitive  drafting  medium. 

Mieroflinn 

The  real  potential  of  photographic  technology  lies  in  its  use  as  a  working  tool  with 
active  information*  Microfilm  has  become  an  absolute  necessity  in  many  induitries 
because  of  its  economical  advantages,  especially  as  applied  to  drawing  filing  and  retrieval 
systems,  not  to  mention  time  and  space  savings*  Microfilm  is  available  in  16mm,  35mm, 
70mni  and  105mm  sizes,  although  81  percent  of  those  corporations  using  microfilm  use 
the  33mm  fonnat.  We  have  found  that  High  Contrast  Copy  film  produces  the  best  results 
and  the  drawing,  preferrably  inked,  can  be  photographed  on  the  copy  stand  or  taped  to  a 
vertical  surface  and  photographed  by  a  tripod-mounted  camera*  Printing  can  be  done 
using  a  regular  photographic  enlarger,  a  microfilm  reader-printer  or  a  standard  slide 
projector  by  projecting  the  image  on  fast  diago  print  paper. 
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iefiseft  Drafting 

This  technique,  called  cut  and  paste,  ^clssorrf  and  parfte  or  just  HCisHor.^  drafting,  is 
used  when  a  few  pam  of  an  existing  drawing  are  to  be  rtmuved  so  that  L  ither  a  revised 
or  new  drawing  can  be  creatud  by  adding  the  appropriate  new  drafting. 

Pastd'Up  Drafting 

Althou^  similar  to  iclssors  drafting,  paste-up  drafting  provides  a  means  of  uHing 
txiiting  materials  to  create  drawings  without  hand  copying*  neveloped  to  its  full  potencial, 
this  technique  can  be  used  to  provide  a  d  mm  a  tic  increase  in  drafting  productivity.  The 
amount  of  hand  drafting  required  to  complete  drawings  can  be  reduced  to  a  minimum  by 
;  achieving  as  high  a  degree  of  standardization  a^  possible  and  by  utilizing  such  aids  as  a 
typawrltar  or  mechanical  lettering  equipment.  Tho  use  of  "magic"  tape  on  the  back  side 
of  thm  original  drawing  produces  a  minimum  amount  of  ghosting  when  reproduction  is 
dona  by  the  diaio  proceae* 

Drawing  Rtitoratien 

Documants  which  have  become  worn,  faded,  deliberately  erased,  charred  by  fire, 
waiar  ioakad  or  damaged  in  some  other  way  can  often  be  restored  economically  through 
photographic  processes.  By  using  contact  or  projection  printing,  smudges  and  stains 
can  ba  eliminated,  weak  lines  strengthened,  and  an  cMcellent  reproducible  copy  obtained 
upon  which  new  or  additional  drafting  can  be  conducted* 

SUMMARY 

1  would  like  CO  ask  you  to  consider  the  present  state  of  the  art  in  technical  drawing* 
What  are  the  existing  trunds  in  industrial  drafting?  What  are  things  going  to  be  like  in 
toe  field  in  1985-1990?  Are  we  teaching  svliat  drafting  has  been  or  are  we  attempting  to 
project  our  curricula r  efforts  toward  what  will  be?  Remcimber,  the  greatest  contribution 
to  obsolescence  is  satisfaction  with  the  status  quo* 
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Putting  Field  Work  and  Mapping  into  the  Industrial 
'  Education  Program  for  About  50  Dollars 

Edwin  W.  Slefert 

;         Every  peraon  at  some  time,  and  perhaps  frequently,  must  depend  on  information  con» 
<  tainad  on  maps.  Everyone  of  us  here  has  used  a  map,  perhaps  enroute  to  this  convention, 
f  Maps  are  important  to  us.    Unfortunately*  although  we  are  aware  of  the  importance  of 
maps,  we  fail  to  include  the  subject  in  our  curriculum. 


fr"    ■-  '-u  ■  • 

h  We  could  perform  another  gxperlmant  by  asking  when  you  were  last  taught  something  ;^ 

tbout  mips.    If  this  group  Is  cypical  of  most  gatherings,  the  majority  of  repliea  would 
indicate  the  5th  to  7th  grade  range,  in  studying  geography  or  government,  A 

v-:.  Wa  find  in  the  curriculum  Machine  Drawing  1,  II  and  III;  and  perhaps  Architectural  ' 

y:     DMWlng,    At  the  mostj  one  in  every  500  trained  to  the  level  of  a  third  drafting  course  ^ 
wUl  ever  utilize  their  training*    Furthermore  it  is  a  rarity  that  a  person  prepares  an  i 
architectural  plan  that  is  good  enough  for  a  contractor  without  hiring  a  professional  t 
architect  m  finalize  and  prepare  the  plans.  In  the  eyes  of  the  taxpayer  and  in  the  interest 

;      of  the  student's  welfare,  we  might  have  difficulties  in  justifying  these  offerings,  while  ; 

■       being  honest  with  ourselves, 

I  advocate  reducing  the  number  of  courses  in  specialized  drafting  areas  unless  you  ^ 
are  leaching'  in  a  combination  vocational  and  conprehenaive  high  school  situation.  An  ' 
alternative  would  be  to  offer  ejcperiences  to  satisfy  the  elementary  and  secondary  explora-  t 
tory  learning  objectives.  Time  will  only  permit  me  to  elaborate  on  one  auch  area  of 
experiences  —  mapping.  Mapping  is  omitted  often  from  industrial  education  programs,  :^ 
This  presentation  will  first  define  mapplngj  then  give  some  supporting  information  con^  1 
cerning  the  need  for  this  subjectj  discuss  the  financial  Investment,  describe  representative 
field  Jobs  that  can  be  performed  with  inexpensive  equipmentg  suggest  some  possible  class^  ' 
room  study  and  actlvitlesi  and  enumerate  some  selected  sources  for  instructor  help* 

DEFINITION 

Mapping,  as  defined  by  Webster,  is  **to  delineate  as  on  a  map;  also  to  explore,  sur-  ' 
vey,  etc.  In  getting  data  for  a  map*"  A  synonym  to  the  combined  operations  is  "Topog-^  1 
raphy*"  Webster  defined  topography  as  '*the  art  or  practice  of  graphic  and  exact  de-  1 
llneation  in  minute  detail,  usually  on  maps  or  charts,  of  physical  features  of  any  place  i 
or  region*  The  configuration  of  a  surface,  Including  its  relief,  the  position  of  its  streams,  | 
lakes*  roads,  cities,  etc**'  | 

To  ftilfili  the  meaning  of  the  definition  will  entail  several  operations namely:  .| 
a.  Acquiring  field  data,  b,  note  reduction,  c*  obtaining  other  related  information  and  I 
d*  mapping*  =1 

INTER! STING  SUBJECT  TO  TEACH  | 

A  forward-looking  industrial  education  teacher  will  be  quick  to  note  that  the  first  of 
the  listing  would  Involve  students  in  outside  activities.  The  second  and  third  listing  would 
encompass  such  subjects  as  mathematics,  geographyj  government,  etc,  whereby  guests^ 
team  teaching  and  field  trips  may  be  appropriate  class  considerations.  The  fourth  item 
on  the  list  could  Involve  students  IndiviUuallyor  in  teams  to  compile  and  convert  data  Into 
the  graphic  language  of  maps  in  the  drawing  classroom* 

This  subject  has  such  varied  activitiea  that  It  Is  never  boring  for  the  most  resdess 
students*  Problem  students  will  beathingof  the  past  because  you  can  set  up  the  program 
to  Involve  parents  and  their  property,  work  with  community  leaders  and  actually  do 
projects  of  value  in  the  area. 

Such  a  statement  reminds  me  of  the  late  August  Schultz,  who  was  one  of  my  practice 
teachers.  Prior  to  recetvlng  the  class,  wew^ere  warned  thoi  this  group  was  full  of  trouble 
makers  and  thrfvecl  on  creating  nroblems  for  teochers  In  the  school  system*  The  first 
few  days  were  tough  but,  would  you  believo,  before  the  fourth  week  1  had  heard  the  prin- 
cipal and  others  asking  what  Mr.  Schultz  ssus  doing  to  get  these  boys  so  interested  and 
involved,  One  parent  at  a  Lions  Club  meeting  mentioned  he  couldn't  understand  his  son's 
change  of  attitude  toward  homework  in  his  shop  mapping  program.  The  son  was  now  asT<- 
ing  for  help  in  understanding  his  property  descriptions  and  offered  to  assist  in  locating 
additions  the  father  planned  to  make  around  the  honic.  The  answer  was  simple-,  the  boy 
was  learning  ways  to  become  involved  in  menningfui  activities  with  adults, 

Vou  too  can  enjoy  the  fun,  enthusinsm  and  interest  xh\fi  subject  affords  at  very  little 
school  ej^pense  and  effort  on  your  part,  Whiu  student  (nnU  teacher  too)  would  not  want  to  j 
be  outside  when  die  weaiher  permits  rather  than  be  confined  to  the  conventional  class^ 
room? 

OCCUFATIONAL  NEEDS  FOR  THIS  TYPE  OF  PROGRAM 

In  addition  to  providing  eKploratory  oppo nun  1  tics  to  the  studeniSi  a  basic  course  can 
involve  field  experiences  sufficient  to  make  your  learners  aurucUvu  uh  potential  aides 
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iSudi  p^pla  are  in  demand  by  local  prafesiional  iurveyors  and  topographic 

jwhat  I  ha^  hfard  at  various  meetingi,  read  In  our  professional  builetlni  and 
personal  Ih^iries  received^  there  ii  and  has  been  an  extreme  shortage  of 
"^ttiyibtoe  background  training,  experience  and  knowledge  to  obtain  field  data 
Me  hdper  iltuation  is  being  somewhat  relieved  through  vocational 

Qgi  but  it  is  sloWs  There  is  no  reason  why  some  help  cannot  come  from  the  second- 
^l^^i  students  are  able  to  develop  familiarity  with  procedures. 

MSiie  pinch  was  Wt  more  than  10  years  a^,  and  the  situation  is  still  tight,  A  report 
Wisconsin  State  Highway  Commission  then  stated  they  were  employing  more 
!itoO  engineering  aides  and  technlclani  and  expected  It  to  increase  50  percent  over 
SI  futtire  years*  "rtelr  normal  tuniover  is  about  10  percent  per  year, 
rviAn  appeid  quote  from  *he  National  Surveying  and  Mapping  Magaiine  stated,  "There  is 
ftii^e  r#sery^lr  of  untapped  manpower  which,  ^  given  some  guidance,  basic  training 
^^dii^tt&ir^wlU  be  ato#  to  ^rtorrii  eredltably3^*^f|Thi  WcWs  '^^rform  creditably^' ^ 
M^i^k^  ^e  secondary  Industrial  education  teaiher  and  administrator  because  these 
Ipi^  in  themselves  reveal  a  wUimpiess  on  the  part  of  flie  skilled  to  accept  one  or  two 
^^ih  teSLm  with  die  sHghteit  of  Imowledge, 
rThe  shortage  is  not  restricted  to  Wisconsin,  In  those  states  of  great  land  growth 
Ijadis  dTOtods,  i,e.,  Florida,  Ozark  area,  Canada,  etc*,  real  estate  development,  oil  wells 
fiS  iineilJ  condominium  type  retirements,  etc.,  all  have  added  greatly  to  make  the  shortage 
tore:  xwdceable.  As  an  example,  Florida  called  on  the  Society  of  Prafessional  Land 
luxw^rs  for  help.  As  stated  in  the  August  1970  issue  of  Engineering  Graphics  in  the 
^^ei©;  \*E3^rtl8e  and  Experience  on  the  Way,**  the  society  conducted  career  days  In 
s^hoils  hopin|  to  bring  more  learners  into  the  occupation.  In  early  1971|  the  society 
pfent  still  furtfer  by  establishing  a  scouting  merit  badge  program  lasting  four  Saturdays 
iffiil^ah  basic  information  and  practice  is  experienced.  Several  high  schools  have  since 
Kmfted  programs  in  Florida, 

Ite;  New  York  State  experienced  shortages  similar  to  Florida,  Several  high  schools  now 
iyi  programs  in  that  state.  There  is  an  exceptionally  good  course  outline  and  training 
„^J^km  in  rffect  at  the  Niagara- Wheatfield  High  School  In  Sanborn,  N,Y,  1  have  had  con- 
liilierable  association  with  the  teacher  of  this  course,  and  the  program  looks  good  to  me. 

Because  of  recent  state  land  laws  and  the  demands  from  oil  line  firms  and  Depart- 
^^tpf  Natural  Resources  for  Flood  Controls,  Wisconsin  is  going  to  remain  in  a  critical 
j|age  for  some  time  to  comei  i  am  certain  other  states  can  be  classified  similarly,  be- 
i|wsa  most  state  requirements  are  the  end  result  of  National  Environmental  Protection 
Emergency  Acts.  Several  years  a^  the  University  of  Wisconsin-Stout  was  asked  either 
^1®  lend  assistance  directly  or  to  help  in  vocational  preparation*  Today  at  Stout  we  teach 
topography  on  campus  and  have  a  Mapping  Institute  summer  camp  program  at  Pigeon 
^aK#  Field  Station  during  August.  In  the  camp  program,  making  the  topographic  map  is 
"  1^^  tad  result  of  obtaining  field  and  acquatic  data  and  then  reducing  the  field  notes  to  the 
aiip  language  for  eitiier  computer  or  hand  method  drawings, 

I  am  aware  of  several  new  high  school  programs  initiated  by  teachers  who  attended 
TOie  iummer  Mapping  institute.  The  best  sample  outiines  were  received  from  SI  Wera, 
kNiw  Lisbon  High  School,  New  Lisbon,  Wise.  53950  and  Eugene  Traxler,  Menomonla  High 
fsehool/ MenomOTie,  Wise,  54751, 

'  For  iftose  unfamliiar  with  mapping  or  who  want  specific  help  In  starting  a  mapping 
Iprogram,  1  would  like  to  recommend  the  two  or  three  week  Mapping  Institute,  It  Is  an 
Institute  where  we  put  teachers  or  those  of  similar  interests  and  desires  into  teams  for 
tmjnlng  and  experiences.  Additional  information  is  available  from  this  author. 

ItdUIPMiNT 

Now  that  you  have  been  exposed  to  some  of  the  need  for  this  type  of  program,  let's 
— :  a  littie  bit  about  equipment.    Invariably,  you  will  find  It  more  Interesting  to  teach 
the  students  will  enjoy  any  program  more  if  they  can  couple  outdoor  work  with  that 
Km©  elassTOom,  Since  this  subjectlends  Itself  to  both  methoHSi  let's  assume  you  choose 
Ito  do  a  little  of  each.  An  equrpment  list  would  consist  oft 
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jCdmmercial 

Cmf 

litiproviied 

C_Qlt 

Traniir 

$S0O-$30OO 

Surveyors  Cron 

$  30 

1230-75,00 

100  ft  Tape 

12  JO 

5«t  Matking  Pins 

15.00 

Cgaf  HQng^rs 

M 

Quiver: 

22J0 

Ring 

M 

L«v«nng  Rod 

49J0 

Folding  Tape 

2M 

Abn«y  Levsl 

22  JO 

Abney  Level  for 

2230 

Hand  Levol 

18.00 

Angles  ^  Hgriz^tdl 

Hand  C 911  poss 

4JQ 

Hsnd  Cdmpdsi 

430 

Field  look 

hOO 

Field 

UOO 

^fght  Angle  Pnm 

20.00 

SyrveyorU  Cress 

.00 

■1 


rlfou  can  let  up  a  g^d  biilc  course  involving  outitoor  work  with  a  budget  less  than  SO 
i^idoUars  (as  nottd  above)  or  you  can  go  to  aKtremas  involving  hundreds  or  chouiands  of 
^  doUirs.  It  is  nlcatobarealisdc^      more  Important  is  how  the  Information  ie  presentad. 
Has  the  .studmit  been  exposed  anou]^  through  exercises  to  understand  the  fundamantal 
|i$Sp^pc^dwr^i  Md  proctsses  and  apply  knowledge  to  reallitic  situations? 
'^:hk;^''    Althou^  transit  are  avail^la  as  su^lua  proparty  from  time  to  time  (mayba  your 
:iSC|3ool  alraady  has  ona)«  a  transit  is  not  necessary  to  teach  fundamental  operations  that 
?aia  aida  or/hiper  would  need  to  know  If  working  on  a  jobt  This  is  the  level  where  your 
smdoim  woi^d  begin  in  employm^t, 
i.^.;      .Should  you  not  be  familiar  withdutiasj  rasponsibilitiesand  traininf  needs  for  persons 
^P'?  in  th  and  mapping  areait  I  would  recommend  the  pamphlet,  * -Civil  and  Highway 

^"^^ri^Technology,*'  No»  OE-80018,  U.S.  Department  of  Health,  Educarion  and  Welfare,  Washing- 
ton,  D,C.   This  pamphlc^r  oudines  job  descriptions  and  requirements,  and  also  suggests 
ii,.';,  Et^miques  for  datarmlning  courses  of  study  in  vocational-technical  education  programs 
Familiarity  with  thase  occupational  duties  may  be  a  help  in  your  high  school  industrial  i-^jj 
eclucatibn  classes, 

ini^-^  Wtxpenslve  aquipment  for  a  basic  program  may  include  the  surveyor's  cross  as  a 
*  Woayani^t  substitute  for  die  transit  in  horiiontal  measures,  a  hand  compass  with  a  ;| 
mapiti^c  naadla  to  locate  north,  a  50-  or  lOO-ft  cloth  or  plastic  tape  for  direct  measurasjfl 
and  marking  ^s  made  of.  coat  hangers.  If  any  form  of  elevation  is  deslrad,  the  Abney';! 
'himd  level  is  suggested  over  the  Locke  hand  level*  The  few  additional  dollars  in  cost  ;| 
will;  enal^e  dia  measuring  of  an^as  as  well  as  distances  on  a  horizontal  plana.  A  6-ft  ;|i 
folding  rule  serves  as  a  good  substitute  for  tha  leveling  rod,  as  does  a  replacement  tape  :|| 
attached  to  a  board.  These  alternatives  provide  a  considerable  savings  in  cost, 

Since  the  surveyor's  cross  becomes  such  an  important  tool,  let  ma  elaborate  on  its^i 
construction,  A  broomstick  handle  pointed  on  one  end  becomes  die  tripod.  A  piece  of 
plywood,  exterior  type,  is  tha  base  for  mounting  the  graduateB  plate.  The  graduated  plate -  J 
is  easUy  made  by  xeroxing  a  360-degree  plastic  protractor.  The  sighting  naadla  is  mada  :!§ 
from  a  tin  can  with  die  ends  tapered  and  turned  up  for  closer  measures.  The  brads  at;^ 
90  degrees  are  used  for  rapid  perpendicular  locations  m  a  base  transit  line  similar  in  ;^ 
use  to  the  right-angled  prism.  - 1 

Relative  to  the  availability  of  IneKpeniive  prefabricated  facsimile  equipment,  Mr, 
L^nard  Valore,  Executive  Director,  North  American  Correspondence  School  of  Surveying  ^ 
and  Mapping,  4500  Campus  Drive,  Newport,  Calif,  92660,  rafarred  ma  to'thair  supplier,:^ 
the  American  Basic  Science  Club,  104  Heiman  Avanue,  San  Antonio,  Tex.  87205i  Unfor*  ?| 
nmately,  1  have  been  unable  to  receive  a  single  set  from  them,  Tlie  primary  reason  la  :J 


believed  to  be  the  quantity  desired,  as  they  are  made  specially  for  the  correspondence . 
school.  . 

TYPICAL  FIELD  JOiS  WITH  INf  KPf  NIIVE  EQUIPMENT 

The  only  field  work  that  cannot  be  performed  on  actual  Jobs  (of  course,  not  meanings 
legal  work  of  any  kind)  would  be  tiiosa  involving  stadia  or  elevations  requiring  higher  ■ 
order  accuracy.   Soma  of  the  field  exercises  and  practices  I  suggest  to  teachers  of  ele* 
mantary  or  basic  training  are: 


G,  SeHing  up  a  trlangujsr  ssurse  v^haraby  the  angles  sre  megsured  with  fhe  survaysr's  ereis, 
then  chick  qngles  and  eerrecf  for  errors. 


pLb?Tape  b«Kw«»  tw©  distant  peihti  t©  Itam  the  taping  praeedure,  pfaeMee  using  marking  pms 
SW^^d  flying  tensisn  t©  tape.  Then  leam  t©  aallbrate  a  walking  pace, 

SS^Meaiur^  a  itdked  alwd  traverse,  plat  If  en  paper,  and  eempyte  the  enelosed  area.  Methods 
^MMB'^-Md  notes       eiieufaGy  af  woikmanshlp  ©f  the  variaus  methads  are  stressed  In  this  le^on, 

D^mmMfig  heig^r^  grade  and  slapei,  eta*  This  exepeUe  Involves  the  shadow  tip  method, 
-^""-^  r.        icoyt^  Of  eyeball  methed,  and  then  the  Abney  level  or  tfigonemetrl©  method  far  ehedc* 
'e*  Indipeet  mtQ»irlng  of  dlstafiees  (slmMaf  to  Stadio)  but  by  methods  of  speeds  in  eariparUon  to 
E'tb-f^        ki^^  di^cmces,  of  ^©ing,  etc. 

t -    h  Finding  north  by  method  af  watch,  shadow-tip,  or  starts  (Polaris), 
g,  Measyrlng  and  planning  a  garden  plat  uiing  angles  and  distancest 
'My^    h.  with  sgrveyof'scr©^,  measure  of  stake  a  eyl-de-sac, 
X        I.  Stake  out  a  parael  af  land  as  read  fi^  an  abstraot^ 
j.  Stoke  out  the  f©undoti^  far* a  school  sign* 
^'  k.  Taking  top^  af  a  city  square,  park,  etc.,  using  the  surveyor^  cross  triangulotlon  method,  the 
base  line  metbod^  and  the  orrny  chain  methsd, 
h        U  Stake  egt  a  ball  diaiiafid,  tennis  court,  ^^^11^  ball  court,  ate,,  ^  the  schapl  grounds  with 

Abney  level  far  elevations  and  thesurv    =3r*s  cross  and  tape  far  carntr  fecotions* 
*        m.  Measure  the  sehaal  forest,  estimate  lumberi  etc, 

;:CLAS«OOM  STUDY  AND  EXEReiSES 

?1 "  Al^Qugh  many  of  the  outglda  Jobs  can  be  completed  in  the  claisroom  or  uaed  In  con- 
^  nectlon  with  a  study  guide  or  wprkiheetai  there  are  other  ways  that  a  itudent  can  continue 
^hii  learning  by  doing  In  this  iubject, 

f       a.  Da  s^e  gmichair  sufveying  by  making  dimensioned  plots  of  parcels  from  abstracts  in  which 
the  terminolc^y  Includes  chains,  links,  etc. 
b.  Locate  oneserf  en  o  map  by  means  af  o  compass, 

G,  Read  vaflaus  types  of  mops,  ej     j  b 

d.  The  Anny  Carp  af  ingineers  has  tapes  fof  loon.  I  recall  one  by  eommentotor  Edward  Myrrow 
-  where  he  desGflbes  the  path  of  a  bcxnber  traveling  from  Greenland  to  Te^ws  making  stops  en- 

raute.  This  ean  be  on  interesting  multi-subjict  lesson  by  having  the  student  plet^he  travel 
■  on  a  North  America  Gommeraial  map  (giagrophy-drowlng)  as  he  hears  the  tape.  Then  deter- 

=  mine  time  Eones,  solve  {math)  for  the  bomber  speeds,  gos  Gansumptlon  and  the  like, 

e^  Read  road  mops^ 

f*  Locate  prepertles  with  o  platb^k  and  write  descriptions* 

g.  Study  deeds  and  abstracts  abtalned  from  pofents  and  then  csnpare  with  a  trip  to  Registrar  of 
Deeds  Office 

Clsisroom  ewdy  topics^  asiignmenta  and  reports  can  include  numeroue  units  that 
would  be  most  interesting  and  worthwhile.  Among  such  related  Items  may  be: 

a*  Eorth'S  magnet! mij  dip  and  deal i nations 
■    ^    b.  Planetary  relations  af  the  earth 
Ci  Hlstery  of  land  deSGriptioni 

d.  Types  of  mop  projectians,  i.e.,  Genlcal,  cylindrleal,  mercater,  and  others 

Investigation  into  the  spealflG  types  of  surveying.  I.e.,  construction,  land,  stmGtural, 
acpjatlc,  and  athers 

f.  Types  of  mopsi  maybe  a  pra|ect  Geuld  Involve  making  a  scrapboak  af  the  various  types 
iarthwefk  calGulatlani  far  areas  and  volumes;  possibly  detennlne  how  many  yards  of  eorth 
were  removed  far  a  new  building  basement  somewhere  near  ichc^l 
Determining  time,  speed,  etc.,  via  salor  methads 


e 
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^SOURCiS  FOR  HELP 

It  ii  the  policy  of  the  Univereiiy  of  W4  scon  sin -Stout  to  offer  any  help  possible  by 
^'meani  of  referrali,  sources  of  information,  references  and  the  like.  The  Craphic  Com- 
i'munications  Department  will  provide  these  services  relative  to  field  work  and  mapping* 
Sif  you  feel  a  lack  of  skills  and  knowledge  in  field  work  and  mapping  contact  Stout  before 
^.Thankigivlni  to  be  assured  of  topography  being  on  the  summer  school  program.  How- 
iTevtr,  If  you  can  solicit  about  10  to  15  students  before  May,  It  is  certain  that  special 
^Ltrrangementi  could  be  made  to  meet  your  needs. 


Stout  conducci  the  annual  Mapping  Institute  during  August  at  Pigeon  Lake  Camp  in 
Northern  Wiaconiin,  No  prerequisitee  are  neceisary  for  this  2  or  3  S.H*  graduate  or 
undergraduate  program,  if  you  have  interest  in  this  program  or  desire  to  be  placed  on 
tfie  brochure  mailing  list,  contact  the  University  of  Wisconsin-Stout, 

Filmi  are  available  from  many  sources,  Sonie  are  free  films  and  others  are  rental, 
I  use  a  eard  index  of  tiieir  availability,  so  feel  free  to  drop  me  a  line  stating  your  par- 
ticular Intereit  and  I  will  reply  as  to  what  I  have. 

County  otticiali  from  such  departments  as  Soil  Conservation,  Highway,  Registrar  of 
DeedSj  and  the  like  are  all  very  cooperative  if  asked.  Also»  do  not  hesitate  to  ask  any 
local  surveyors  to  present  lessons  or  demonstrate  their  more  elaborate  equip.ni.ent* 

CONCLUSION 

*  I  hope  1  have  stirred  an  interest  and  desire  for  a  new  avenue  of  study  in  your  present 
industrial  education  programs*  Rememberj  students  like  to  be  outside  to  learn  by  doing. 
Just  as  you  do.  If  you  want  summer  employment  (as  many  teachers  must),  having  a  little 
haBic  knowledge  ia  good  and  often  amply  satisfies  local,  county  and  state  officials '  needs* 
Summer  Jobs  in  surveying  and  mapping  are  plentiful. 

Dr*  Slefert  is  an  Assoslste  Profeiior,  Graphic  CommuhleQHoni  Departrngnrj  Uhlverijfy  ef  Wisconsin- 
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industrial  education  has  changed  its  content  emphasis  several  times  during  the  past 
100  years.  Early  programs  concentrated  on  tool  skill  development  and  creative  design. 
Combinations  of  the  Russian,  Sloyd  and  English  crafts  movements  made  up  the  core  of 
what  was  taught  in  manual  training  and  manual  arts  through  the  turn  of  the  century. 

Influenced  by  the  manual  training  movement  which  was  popular  at  the  turn  of  the 
cenmry,  industrial  education  continued  its  emphasis  on  pre= vocational  skill  development* 
Foiiowing  the  call  for  a  name  change  to  industrial  arts  by  Charles  Richards  in  1904,  new 
directions,  emphasis  and  definitions  were  developed  which  marked  the  beginning  of  a 
dichotomy  in  industrial  education, 

in  1917  the  Smith-Hughs  Act  caused  a  philosophical  split  in  industrial  education  which 
transformed  the  dichotomy  of  ideas  and  words  into  reality.  At  this  time  there  existed 
two  basic  views  about  industrial  education-  The  study  of  occupational  skills  (vocational 
education)  and  the  study  of  industry  (industrial  arts).  The  occupational  skills  view! 

f.tldenHRed  if'salf  wifh  the  sfsndsrds  msyement  and  rsllled  behind  ihs  findings  and  Inter- 
pretsHons  of  the  Amerieqn  Voeaflona!  AiSQciatlqn'i  Cemmlttee  on  Stondards  and  the  twenty- 
fifth  anniversQ^  publlcstfan  ©f  the  Mdnual  Arts  Cenfarance^  (Sredj,  1966b,  p*41) 

The  leqond  intarpretation  ghamplonad  the  llbersl  view  of  tha  surrlculum  areQi  itreiilng  the 
Study  sf  induitrisl  arts  thrajgh  the  snalysis  of  Industry  as  sppsiad  to  the  snslysis  of  trodas. 
(Sfedl,  l?66b,  p.42) 


ey^tfts  that  promoted  the  cause  of  chose  who  agreed  with  the  vocational 
i^Meri^  World  WaM  1  and  IL    During  that  period  three  major  emphaiei  were 
Jpi^atrlal  ectieation*  Theie  Included* 
Vocational  a  kill  development 
til-}  2;  Arts  and  crafts  ikUis 
-PRSSi:^  InterpretatiCHi  of  Induiiry 

mHW  'a  trichotomy  waa  created  which  marked  the  beginning  of  programe  baeed  on 
K^i^bf  teehi^logy.  Under  tiie  leaderihipof  WUliam  Warner,  a  new  proposal  was 
Ifetto  [^Wc^  called  for  the  study  of  ttifchnology  in  induitrial  arte.  The  new  prof^aal, 
Id^^A  G^^  to  Reflect  Technology,'*  wag  aimed  at  general  education  with  its 

l^tjaerivid  from  the  socio-economic  ftnalysii  of  technology,  (Sredlj  1966c,  p,S2) 
«^^iffig  the  ftftles  most  programs  Iri  induitrial  education  continued  the  emphaiii  of 
^^^^yWSt:  and  the  major  ingredients  of  Industrial  education  consisted  of  industrial 
tSlfidpatidnal  variations.  However,  in  1^57  a  sl^iflcant  forward  movement  was  accom- 
'"#^for  the  technology  approach  by  D^marOlson,  Olson's  research^  "Industrial  Arcs 
i>P&bii©l©gy,  *'  provided  the  foundation  for  many  of  the  programs  which  were  developed 
iMiiPffii  sixties  in  both  technology  and  industry  varsioni  of  curriculum  developm^t, 
^pBie.  decade  of  the  sixties  is  the  most  difficult  period  in  our  history  of  in^itrial  edu- 
^^SK  arialyzg  and  classify.  M^oy  of  the  industrial  arts  programs  that  were  developed 
fflu^g  ti^s  era  were  spin-offs  of  the  Spumik  influence  and  increased  federal  spending  for 
^^i«mlum 'dW^opment,  Industrial  arts  programs  began  to  Include  the  study  of  Industrial 
i^Sngh^/  or  occupational  information  and  skill  preparation.  The  distinction  between 
R^tlcmM  Education  and  industrial  arts  became  a  major  concern  and  is  reflected  by  the 
^^3ar  wd  position  papers  developed  by  the  American  Vocational  Asaoclation  and  the 
teaerican  Industrial  Arts  Association,  ^  u  t  ^ 

fc"  Prop-ams  such  as  the  Maryland  Plan,  the  American  Industry  Project  and  the  Indus- 
Siri  Arts  Curriculum  Project  represent  the  Industrial  arts  philosophy  best  because  tiielr 
feittjor  emphasis  la  on  the  study  and  analysis  of  industry, 

Efi'  Programs  such  as  tiie  Richmond  Flan  and  the  Galaxy  plan  were  more  occupationally 
piiented  and  reflected  the  vocational  concerns  of  emphasizing  the  world  of  work  and 
Eireer  preparation,  ^  . 

mf  The  technology-based  programs  also  began  to  change  with  more  concern  for  the 
Ejcial/cultural  aspects  of  technology  and  their  effect  on  man.  Proposals  such  as  Man 
fand  Technology  as  a  Structure  for  Industrial  Arts  and  the  Texas  Industrial  Arts  Curricu- 
lum'study  represent  the  concern  for  the  study  of  technology  well. 

^  .In  1970  the  American  Industrial  Arts  Association  conducted  its  annual  convention  in 
touisvme,  Ky,  As  evidenced  by  the  convention's  proceedlngij  a  number  of  Industrial  arts 
^^ucators  such  as  DeVore,  Lauda,  Ryan,  and  others  called  for  tiie  inclusion  of  the  social/ 
pWtural  aspects  of  technology, 

Biitarch  and  development  was  promoted  at  West  Virginia  University  to  esqplore  the 
^discipline  base  of  industrial  arts,  A  new  curriculum  was  developed  from  the  discipline 
ibase  of  technolo^  and  in  1973  the  name  technology  education  was  approved  to  replace  the 
tiriduatrial  arts  titie.  Continuing  research  is  presently  being  conducted  at  both  the  univer- 
psity  and  public  school  level  in  an  effort  to  fuittiier  develop  technology-based  programs, 
m-'  Also  reflecting  the  interest  in  die  social/cultural  technology-baied  program  are  the 
ifeesent  efforts  at  Eastern  Illinois  University  and  Fitchburg  State  College.  Both  programs 
fare  pres^tiy  In  the  process  of  developing  and  testing  curriculum  derived  from  the  dis- 
feclpline  base  of  technology,  ^  i  ^    .  i  i  ^d.. 

As  Mhovm  by  tills  capsule  review  and  historical  time-hne,  the  field  of  industrial  edu- 
ction is  diverse  md  appears  to'  be  rooted  In  three  philoaoohical  positions.  Of  intereit 
feere  is  the  heritage  and  development  of  technology-based  programs, 

g^MTIONALE  FOR  THE  STUDY  OF  TECHNOLOGY 

While  reviewing  the  historical  development  of  induitrtal  education,  questions  often 
i&se  conceniing  the  content  source  or  reservoir  of  knowledge  from  which  teachable 
ntent  shoiUd  be  derived  for  study  In  industrial  arts.  Eminent  members  of  the  profes- 
S>  have  voiced  their  philosophies  during  the  past  decades  emphaiiKlng  that  the  content 
^industrial  arts  should  be  based  on  the  study  of  occupational  ikllls.  Industry,  materi^s 
a  processes,  and  technology.  In  an  attempt  to  clarify  why  a  number  of  members  of  tile 
^rofessi^  feel  tiiat  the  content  for  die  study  of  industrial  arts  should  be  based  upon 
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teehnology,  die  following  rationales  will  be  viewed  and  discussed.  They  are  attempts  to 
provide  reaiona  for  utilizing  tachnology  ae  a  basis  for  eatablishing  industrial  arts  pro* 
grams, 

Slnee  the  dawn  of  historyi  man  has  always  lived  in  a  technological  environment*  This 
is  evidenced  by  the  fact  that  his  life  and  culture  have  in  some  ways  been  dependent  upon 
technology*  Man  has  made  tools  to  build  his  shelters,  produce  his  food,  manufacture  his 
clothing  traniport  his  belongings  and  communicate  to  hie  fellow  man*  According  to 
Melvin  Kranzbarg,  we  find  that  technology  has  been  the  basis  for  all  human  activity 
throughout  hliigry,  (Kranzberg,  1964,  p.l)  Man,  without  technology,  could  not  have  pro- 
gresied  into  the  eras  of  agriculture,  crafts^  industry^  power  and  now  a  post- industrial 
.  society.  In  order  for  us  to  understand  past  and  future  civilizations,  Kranzberg  feels  that 
tachnology  should  be  studied  In  the  general  education  curriculum. 

A  leader  in  our  profession,  Delmar  Olsoni  succinctly  voices  his  rationale  for  the 
study^of  teclmology  in  the  industrial  arts  curriculum.  He  states: 

fndustrlsl  affs  hoi  fradif  iendll^  been  a  dlsqlplindr^  sybjeet.  In  thaf  if  iniiifec    t  rouHng  s 
yoyngifer  ffira/gh  □  lerfei  of  prescfibed  experiences  feqding  fo  q  mqsfery  of  q  \qb{  yr  mqghfne 
tool  under  fhe  esRimpf  ion  thsf  fhis  mqitery  wds  the  essence  ef  Iti  goc^ness*  If  seemi  fg  me  fhat 
it  is  f\m%'  for  us  to  recwisider  what  the  mQSterlng  of  rriqterislsi  enefgles,  t^ls^  moehlnii^  qnd 
preduets  by  mon  hos  done  for  him;  to  reflect  on  the  eontrol  he  has  creqted  for  himself  over  hli 
nsturqi  environment;  qnd  to  l^k  st  the  environment  he  Is  creotlng  out  of  this  mostery  q|  the 
source  of  its  5ub|ect  motter*  In  my  opinion  oK  of  this  stands  as  o  challenge/  it  Is  the  challenge 
of  technology  qnd  the  greot  missim  for  Industfial  arts.  With  this  kind  of  Industriol  arts^  man 
€an  leom  about  thii  material  mosteiy  qs  he  discovers  and  developi  his  own  native  optltudes  for 
having  better  ideas  with  materials*  He  can  find  value  in  hli  technology  beyond  thot  of  tool 
skills  and  can  gain  an  ever  greater  control  of  what  happens  to  him  In  his  time,  (Olson,  1963, 
P*  v) 

From  this  it  appears  that  Olson  is  saying  that  the  study  of  technology  in  industrial 
art!  can  offer  much  more  than  a  mastery  of  tools  and  materials*  If  properly  etudled,  it 
allows  the  student  the  opportunity  to  interact  and  possibly  control  his  future  destiny  in  a 
society  that  Is  technologically  oriented.  ^ 

Another  proponent  for  the  study  of  technology  is  Paul  DeVore.  in  hie  monograph, 
Structure  and  Content  Foundations  for  Cuyyic^luni  Pevelopment.  he  stated  that,  **The  ■ 
underitanding  and  comprehension  of  technology  are  important Tn  fulfilling  a  fundamental  'i 
objective  of  education,  namely,  underitanding  the  culnire,*'  (DeVorOi  1968,  p. 3)  It  i 
appears  to  be  a  widely  held  belief  that  our  society  is  based  upon  technology.  Eminent 
iociologiits  and  technologists  such  as  Mumford,  Elluli  Singer,  Drucker  and  Toffler  also  " 
hold  this  view,  ' 

DeVore  continues  his  development  of  a  rationale  for  the  study  of  technology  by  stating:  J 

».*lf  we  aqcept  as  valid  the  aiigmptien  that  eduQqtion  Is  integrally  reloted  to  the  culture  h 

of  each  (historleal)  period^  we  must  assume  thqt  e  sasfety  whose  base  Is  technqlogieal  and  - 
soientlflo  will  refleetj  In  smie  measure^  the  technology  in  the  eurrieulum  of  its  ichools*. 

(DeVore,  1?68,  p.2)  .  i 

From  this.  He V ore  proposes  that  an  industrial  arts  curriculum  should  be  based  upon  the  ^ 
study  of  man  and  technology  svhich: 

1,  Provides  a  better  base  from  which  ts  implement  the  purposei  and  objeetives  of  general 
education; 

2,  Is  not  limited  qnd  iioloted  by  gesgraphlsal  beundahles,  thereby  evidencing  the  true 
hoture  of  dticfplined  inquiry; 

3,  Is  concerned  with  man  qs  a  criator  of  technology  regardless  of  natural  origin; 
4i  Provides  a  meaningful  relation  between  technology  qnd  man's  culture*  Historisal, 

anthropological j  socio!  and  econemio  elements  of  the  Quiture  are  important  to  the  understand- 
ing of  man's  technology*  A  knowledge  of  man's  technology  is  vital  In  undeistqnding  any  eulture/ 
and 

5»  Identifies  a  knowledge  area  meeting  the  criterion  of  a  dlictpllne  in  the  truest  sense  of 
the  term*  (DeVore,  1968,  p. 2) 
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^^^\?oir  presets  ttit  view  that  techndlogy  ii  at  the  base  of  our  society 
^S^^^is  tlmctto  efticl^fly  in  a  technological  society,  he  muit  be  In  tune 
J^^^^^^rpimd  him. 

lyf fi|^^#r  points  out  why  the  itudy  of  technology  edUGation  should  replace 
giteol  eurrlculum,  Inhls  presaitatlon  at  the  1970  AmericMi  Indus- 
l&ciafloi'conv^tion,  Ryan  ^ints  out  tfiat  flie  majority  of  loday'i  students 
litttefeeted  in  die  study  of  Industry;  They  are  crueading  for  a  variety  of  eauiea, 
f  Which  are  baied  upon  the  uncontrolled  technology  witiiln  our  environment.  He 
Ittiltisat  die  stud^ti: 

^iivii'i^lfiyf ng  reundeRtend  rhe  world  wa  llvs  In  and  why  there  are  prabl^s,  Vby  wMI 
p^s^^i^  fh^jn^iiy  af  >he  dilBiimas  today  ere  eouied  hy  teehnoiogy  and  Ui  related  faqten*  Therer 

if  youth  today  da  not  develap  a  technleat  lltefaey^  there  will  be  oMtinued  alienation 
'  ""^  f  t^Knolofy/ Whot  we  muit  do,  then,  is  t©  Introduee  them  to  teohnology.  Its  many  faeeti, 
Ktis  kf>y  lifeei  of  t  (Ryan^  1970^  p*200) 

^Ab  Qsn  be  seen,  this  is  another  viewpoint  for  the  study  of  technology.  Although  it 
iiisii  on  Afferent  reasons,  it  can  still  be  held  as  a  valid  rationale  for  replacing  the 
jroi  tadustty  by  techiwlogy, 
ftOSiiiliauda  furthers  ttie  need  to  study  man  and  technology  in  general  education.  He 

^Qni  §sf\  lafely  ayume  that  the  gradyaMng  high  kHooI  student  does  not  underitgnd  his 
li^,^oteg! sal  society*  There  Is  not  o  single  disolpllne  rhor  Is  making  a  coniolous  effort  to 
1^01^^; ar  to  help  the  itudent  interpret  hli  teghnologleal  oulture,  (LoydO/  1970;  pJtS) 

Wdto  future,  our  sftadents  must  cope  with  their  manufactured  technological  society.  If 
ffily^re  |o  be  In  control  of  tfieir  futurei,  they  need  to  be  attuned  with  the  technology  that 
^^^|s  their  society,  Lauda  feels  that  induitrial  arti  is  the  curriculum  area  where  this 
^i£&ing  should  taks^ace. 

Bft^  sddltional  fuwrlstic  view  that  is  arising  as  a  rationale  for  the  study  of  technology 
^ateii  to  the  economic  development  of  m«*ind.  Our  loeiecy  is  quickly  entering  into  a 
Mt^industrlal  era.  The  post-industrial  socieQ^  is  a  state  of  new  mentality  or,  as  stated 
^Bair^ 

IC: ;    -  The  post-lndyitrial  eoncept  Is  an  effort  to  Identify  ^wslal  structural  trends  In  the  sodety- 
p;^:.  trends  in  the  eeonamle,  teGhnologleal  and  ocGupotlonal  pictures  and  in  the  source  of  innQvation 
In  society*  (Sell,  1?74,  pJS) 

This  stage  in  our  societal  development  began  in  1956.  In  that  year  more  of  our  work 
i^llee  was  involved  in  service-producing  than  in  goods-producing*  (Chase,  1973,  p.  296) 
p5  shprti  our  work  force  was  suddenly  comprised  of  more  white  collar  than  blue  collar 
fekers.  Our  old  industrial  order  had  passed,  and  a  new  society  had  emerged.  It  was 
llpm  ^s  shift  tiiat  BeU,  Kahn,  McHale  and  others  developed  their  foresights. 

One  conception  of  ^e  post- industrial  society  identifies  five  major  attributes  that  can 
^:found  within  this  society.  These  include: 

^Th©  change  from  a  goods^pr^uolng  to  a  service  eoartamy 
2s  The  pre-emlnenee  of  the  professional  and  technical  elass  In  the  society 
"  3,  The  central Ity  of  theoretical  knowledge  as  the  source  of  innovation  and  policy  femiu^ 

lletlan  In  the  soolety 
i^--^k4.  The  ereatlen  of  Q  new  "Intelle 

S.  The  paalblllty  of  a  se|f*-Rjstoining  feehnologUal  growth  (lell,  1974^  p«  IS) 

^The  ioeiety  of  ttie  ftiture  will  no  longer  be  based  uoon  an  industrial  economy  as  in 
flf  Mit*  An  identifiable  developmental  stage  has  emerged  which  la  similar  to  the  transi- 
gfciade  by  our  society  when  it  progressed  from  an  agricultural  to  an  industrial  era, 
^tieytoduitry  will  no  longer  be  the  basis  of  our  economy  in  the  post- industrial  society, 
fltrould  not  be  heavily  studied  in  the  general  education  curricula.  In  its  place,  man  will 
^^-|o  -study  technology*   This  new  shift  should  prove  equivalent  to  tiie  decline  in  the 
"'I'^.if  agrleulwre  after  our  society  progresied  into  an  industrial  era, 
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Btcause  the  post-induitrlaJ  aociety  is  based  on  the  employment  of  advanced  tech- 
nology. It  wUl  become  an  increaiingly  important  area  of  study  in  the  school  curricula, 
Whmi  Implemaiteds  the  study  of  technology  will  enable  man  to  understand  his  society  and 
cbntrol  those  situations  which  will  have  inipacts  on  future  civilizations. 

In  imnmary*  It  is  hoped  that  the  above  discussions  provided  a  number  of  rationalaa 
for  amploylng  technology  as  the  content  base  for  the  Btudy  of  industrial  arts*  Following 
ii  m  escplanacion  discuising  how  the  discipline  of  technology  can  be  used  to  structure 
Glaiirooni  programs  in  industrial  arts  or  technology  education. 


STRUCTURE  AND  CQNTf  NT  OF  THf  TECHNOLOGIES 

In  an  attempt  to  develop  a  meaningful  industrial  arts  programj  nian's  major  areas 
of  knowledge  must  be  first  considered.  These  areas  of  icnowledge  include  the  sciences, 
humanities  and  technologies.  These  areas  of  knowledge  are  also  referred  to  by  some  as 
the  major  disciplines  of  knowledge.  These  are  definite  inEer  relations  hi  pa  that  exiat  be- 
tween the  three  areas  of  knowledge.  The  study  of  technology  should  be  also  related^  in 
those  connected  areasi  to  the  sciences  and  humanities* 

The  major  area  of  knowledge  from  which  induBtrial  arts  draws  its  content  is  tech- 
nology. Rex  Nelson,  in  his  1970  presentation  at  the  AIAA  convention!  divided  technology 
Into  four  major  subclassifications.  (Nelson,  1970,  p.  UO)  These  included  natural  tech- 
nology, physical  technology,  psychic  technology'  and  social  lechnology.  In  industrial  arte 
the  physical  technology  would  be  used  in  structuring  a  curriculum.  These  include  "man*s 
purposeful  pursuit  of  change  in  that  part  of  the  environment  which  includes  purely  physical. 
Including  man-made,  factors,*'  (Nelson,  1970,  p,  110)  A  definition  which  assists  in  ex- 
plaining the  physical  technologies  is  provided  fay  Henry  Skolimowski,  He  defines  tech- 
nology as: 

1,  The  fofQUiy  of  all  mon-made  fseli;  or 

2,  The  fafdllty  af  all  man^edt  feoli  and  fheir  ^jneHon  and  use;  Of 

3,  The  fafeflify  of  all  man-mode  fssli^  their  ^jneHon  and  use,  and  the  matertal  results  of 
their  appllcofian  (teahnologica!  pr^ucU);  or 

4*  The  fofality  of  oil  mon-mode  tsoli,  thaif  funQHpn  and  use,  the  mateflal  resylti  of  ^heir 
opplicoHon  (teehnologieol  products),  and  the  socidl  impasts  of  thgir  products;  or 

J.  The  totality  of  all  man-fnede  tpols,  their  Rjnctiori  and  use,  the  material  rtsglts  of  their 
opplfeation  (ttchnologlcol  products)|  the  social  Impact  of  these  products  and  the  influence  of 
technologico!  change  on  the  life  of  portleuiar  Individuals  and  lacietles  and  groups^  (Scollmow^ 
ski,  1970,  p.  35) 

Industrial  arts  teachers  liave  presented  a  somewhat  adequate  view  of  the  physical 
areasj  teaching  about  toolsp  prbcesses  and  materials.  Very  rarely  has  an  attempt  been 
made  to  present  the  areas  which  are  necessary  for  the  student  to  envision  the  whole  sys^ 
tem,  including  the  development,  need  for*  and  impact  of  tools  upon  man  and  society.  -■ 
Simply  statedp  there  would  be  no  technology  (tools)  if  there  were  no  society.  There  would  : 
have  been  no  Industrial  l^e volution  or  development  of  mechanisecd  tools  if  there  were  no 
scientists  researching  and  developing  innovative  techniques.  There  would  be  no  need  to  1 
study  technology  today  if  there  were  no  stresses  or  future  shocks  confronting  man  and  ■ 
society.  The  displacement  of  humans  due  to  the  development  and  introduction  of  automa-  ' 
tion  and  cybernation  has  created  this  change  and  awareness. 

The  relationships  and  impli cations  of  tGchnology  on  man  and  society  could  possibly  I 
be  listed  indefinitely^  leading  to  higher  levels  of  complexity.  These  developments  wbuld 
introduce  other  concerns  such  as  moralSj  values  and^  of  prime  importancej  man's  ability 
to  control  technology. 

Industrial  arts  teachers  should  miike  an  attempt  to  undcrstandj  comprehend  and  re- 
late to  their  students  the  areas  dealing  svith  the  physical  technologies  and  their  relation^ 
ship  to  the  sciences  nnd  humanities.  This  Is  of  critical  concern  to  the  development  of 
future  man  and  society.  As  related  by  Paul  neVore: 

lech  and  every  citizen  muit  attain  the  proper  comprehension  of  the  whole  pracesi  of 
advancing  technology^  and  understanding  of  our  technical  strength  and  the  role  eoeh  eitizen 
must  play  in  order  to  retain  and  advance  pgr  cuttyre.  (DeVere^  1964^  p»  80) 
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)|fPHY3iCAL  TEeHNOLOGIES 

lljro^li  pointp  man'i  areas  of  knowledge  and  the  physical  technologies  have  been  dii- 
^ypi^.   From  hare,  it  ts  appropriate  to  illustrate  what  is  meant  by  the  physical  tech- 
^^I^Lei,  Inaiuding  the  structure  and  content. 

~    i  DeVere  has  identified  three  subdivisions  of  the  physical  technologies  in  his 
|tudy  of  technol^?  education  at  West  Virginia  University*  These  areas  are  communica* 
f0<^Sf  production  and  transportation, 
^i,^,  TO#8ft  tiiree  areas  are  defined  by  the  authors  as  folio wsi 

P|i^.-  Cm^munieatlons  Technology  —  ^e  study  of  the  processes^  niethods  and  effects  by 
Pljmdh  information  is  mediated*  socially,  psychologically  and  physically^  through  man's 
^^vlromnenL 

Prdduction  Teehnology—  the  sttidy  of  the  methods  and  processes  used  in  the  output 
i<bf  gbodi,  services  and  1  hf orm ation  possessing  an  economic  value. 

^^.v;  Transpqgation  Technology the  study  of  the  methods,  processes  and  implications 
;^^of  moving  j^oodSj  services  and  people  from  one  point  to  another, 

^  '  Definitions  by  themselves  offer  no  real  value  unless  accompanied  by  some  sort  of 
l.organiiation  which  describes  the  possible  content  of  the  discipline.  To  accomplish  this, 
ta^onometrlc  structure  has  been  chosen  to  present  this  information,  A  taxonomy  is  not 
,^to  be  considered  a  curriculum,.  Its  purpose  is  to  classify  and  structure  the  knowledge 
fjand  relationships  of  the  discipline  being  investigated. 

W-'-  "     .         '  ,       '  .  -    ' .  , 

A  (faxonQmefric)  ifructure  li  d  feol  used  in  eurrleuium  divelopfnan!"*  A  diiaipiine  lf"ry€= 
y^:.-      tyre  doel  not'  ctqisify  initrucHdnql  mefhsdi^  materlaii  m  behavior  ehongas  e>cpeci'ed  in  itudtnU* 
(DeVore,  1968,  p,  11) 

^pn  the  other  hand,  It  does  attempt  to  represent  the  whole  picture  of  the  discipline*  The 
ijicurriculum  designer  may  use  this  structure  as  a  reference  or  cookbook  to  help  guide  him 
gin  developing  the  content  for  his  courses,  noting  relationships  and  key  concepts. 

It  is  in  tiiis  manner  that  the  authors  approach  the  problem  of  curriculum  development. 
fffh^  first  step  is  to  identify  the  total  spectrum  of  the  discipline.  This  practice  Is  one 
|f^ich  many  teachers,  as  curriculum  developers,  do  not  employ*  Usually  they  choose  a 
ismall  aection  of  the  whole  discipline  and  attack  only  that  portion.  It  is  like  starting  a  race 
iijat,  the  half  way  point  on  the  race  track,  instead  of  at  the  starting  gatej  thus  leading  to  a 
|;Specialized  curriculum  in  a  general  education  setting. 

|l-      Keeping  this  last  thought  in  mind,  let  us  e?camine  a  taxonomy  in  communications 
Itechnology*  Upon  analysis,  several  assumptions  can  be  made* 

1,  iqch  CQtegery  is  identified  by  a  wsfd  or  a  phroie  which  delimlfi  fhe  esfegory  byt  U 
nentrsniitnf  end  pemiifs  addifiens  fe  fhe  ifrgefure  ai  diieaveriei  sF  new  knswledgi  warranf, 

2,  There  is  Q  relaHvely  small  numbtr  of  mui'yqlly  excluiive  grsupi  qr  eatagarlest 

t  3.  The  diiHncHqh  bet-wetn  grqups  of  eqfegories  is  tsfablished  by  q  univeriql  dongept 

hertnt  in  the  knqwtedgt  qrta  ifselF, 
^ ; :  4»  There  is  evidence  qf  eMfernal  stabllifyr  with  infernsl  flexibility  and  adapfabili^y  to 

^f^'    ivslvlng  new  knowiedge  within  the  d||qipl|ne, 

'  5,  The  infqnnqHqn  presented  is  not  limited  to  Iqcal  or  nqtionql  knowledge  qreas  but  [| 

fnternqf iqriql  in  s^ope* 

f  \  6i  Cstegories  or  Qlust^ari  are  tstabMshed  wherein  each  Isrger  unit  li  o  qombinatlqn  oF 

K       subgrqypl«  The  groups  or  cqf'egqries  are  established  in  a  hierarchiol  order ^  (DeVore/  1968,  p,f) 

The  last  assumption  has  the  most  remlfications  for  curriculum  design.  It  identifies 
|tiie  itructure  as  proceeding  in  a  direction  from  the  general  to  the  specific  content.  A  , 
^tdely  practiced  contradiction  of  this  assumption  is  illustrated  by  the  course  offering  of 
^gjfaphic  arts*  Graphics  is  only  one  of  five  channels  used  in  communication*  (The  otJicrs 
|are  electrical,  electromagnetic,  mechanical  and  fluid.)    The  structurmg  of  a  course 
l^found  the  specific  area  of  graphics  ignores  the  significance  of  four  other  channels  of 
Ifeommuntcation,    By  doing  this,  the  content  of  the  courses  in  graphic  arts  is  very  limited  . 
|ih"  scopes    This  Introduces  the  student,  who  is  supposed  to  be  in  general  educationi  to  a 
gvery  ipecific,  if  not  pre^ vocational,  type  of  course.    What  about  the  other  channel s; 
lihduld  they  be  considered?  Should  the  other  major  categories  be  included? 
fe"^    It  is  the  authors'  belief  that  they  should  be  Integrated  and  related.  By  doing  this,  the 
Knduitrial  arts  teachers  would  be  able  to  get  back  on  the  track  of  providing  a  general 
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educatian  to  studenti,  not  an  occupational,  pre- vocational,  or  vocational  program  which  v 
is  tTO  ipeclfic  and  limiced  for  a  future  that  is  full  of  technological  and  ioclal  change,  V^: 
>  =  ;  It  is  lime  for  Industrial  arts  leachera  to  examine  the  whole  of  the  disciplines  of  com^  ? 
municationii  transportation  and  production  technoiogiei,  not  ]uat  in  small  segments  such  i 
ai  graphic  arts,  woodworking,  or  metal  working  vhich  may  be  too  specific  for  general  -  :i 
tiducation* 

-  Ill  concluiiOT,  it  is  our  view  that  Industrial  arts  programs  based  on  the  study  of  *  • 
mani  iociety  and  technology  would  develop  students  with  the  ability  to  cope  with  and  com- 
prehend our  complex  technological  society.  It  would  provide  finally  an  Identity  and  poil-^  • 
tion  for  industrial  arts  teachers  in  the  educational  etrucrure general  education not  :J 
specialised  educationt 
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Il^trlal  Arts;  Its  Relevance  to  the  Practice  of  Medicine  in 
erica 

Cdgtr 

"At  grtst  problem  confrpnts  one  who  writes  on  the  relevance  of  industrial  arti  to  the 
iCtica  of  mediclnt.  One  hai  to  speculate  whedier  this  relevance  began  with  people i  a 
lln  of  ev^ti»  tcQtn  a  ieries  of  needs  or  others. 
rHistQrlcallyp  Industrlai  practical  and  proceiies  were  used  in  the  practice  and  support 
1^  the  medicil  fields  Even  though  thii  paper  is  concerned  with  the  industrial  processes 
in  ^e  praetlce  of  medicine  in  America,  it  may  Interest  you  that  industrial  is  ts  played 
l^-iyital  role  In  the  practice  of  medicine  in  China  during  the  T'a[ng  Dynasty  (dlQ-^^O?  A.D.), 
^Woni^  of  social  itatus  in  China  never  e?cposed  their  bodies  to  physicians.  It  was  con^ 
P|i|dered  to  be  imm^est  for  a  lady  to  dp  such.  They  commissioned  industrialists  to 
PKSii^'  and  develop  seacuettes  of  themselves.  These  statuectes  were  made  of  Ivory  or 
Caiabaitef .  Instead  of  submitting  themselves  to  physical  examinations^  they  marked  the 
fjspot  or  spots  on  the  scawettea  where  the  pain  was  believed  to  be  located  in  their  bodies, 
JJJfht  physician  used  this  piece  of  information  In  making  a  diagnosis  for  treatment, 

:  The  first  Americans,  the  American  IndianSj  were  extremely  sensitive  to  the  beautiei 
g'of  nature  and  the  perfection  of  the  universe.  Life  and  all  its  mysteries  were  associated 
||in  their  mind  with  a  number  of  gods,  each  looking  after  a  particular  domain.  The  first 
iJAmerleans  felt  that  everyactof  their  lives  was  watched  over  by  some  supernatural  power* 
fc^- -  The  first  Americani  were  not  idolateri  and  did  not  worship  graven  images;  yet,  all 
gjiij|tlr  possessions  had  some  divine  association.  Their  spoons  or  bowls  were  dedicated 
^|Oi"a  god.  Death  to  them  was  only  a  normal  occurrence  in  war,  in  accidents  and  In  old  age, 
||Di§eases  were  caused  by  anger  of  the  higher  gods  or  by  ^e  bad  humor  of  some  of  the 
l^^iesser  gods.  These  persecuting  gods  were  appeased  by  the  medicine  man.  The  medicine 
|;inan  was  .chosen,  often  through  a  miraculous  dreamt  to  study  the  habits  of  the  gods.  He 
fej&id  an  inrimate  relation  with  these  gods. 

pf)  -  The  word  "medicine'*  had  a  different  meaning  to  the  first  Americans  than  it  has  to 
^imost  of  us.  We  usually  consider  medicine  as  a  drug  or  an  herb.  To  the  Indians^  medicine 
l^^included  anything  that  might  have  a  therapeutic  significance.  It  could  be  a  stone*  an  arrow^ 
nil  pipe  or  the  finger  of  a  slain  foe.  When  the  American  Indians  referred  to  "making  dielr 
JCmedlclne,"  inherent  therein  was  an  industrial  process.  The  medicine  most  likely  was 
^an  arrow,  a  stone  or  a  pipe.  These  objects  were  made  by  the  individual  or  members  of 
l5:&e  tribe, 

f  ■  The  m^lclne  man  appreciated  good  craftsmanship  becauie  his  paraphernalia  included 
l^necklacei,  a  variety  of  charms,  masks,  effigies,  rattles,  amulets  and  circlets.  These 
objects,  representing  a  wiaard-llke  crafismanship,  were  believed  to  have  a  definita 
ptterapeutic  value.  Medicine  had  a  philosophical  base  with  nature,  depending  on  vocational 
^  education  as  its  foundation, 

|e  Among  the  various  remrfies  employed  for  reducing  fever  was  a  concoction  of  willow 
iffiark  (the  original  source  of  salicylic  acid).  To  induce  vom iting,  a  concoction  of  holly 
kwai  used.  Wouldi  were  packed  with  the  scraping  from  the  inside  of  freshly  tanned  hides 
^*|tp  promote  healing.  Splints  for  fractures  were  made  of  rawhide, 

1/ Today,  certain  materials  are  just  as  important  to  the  field  of  medicine  as  to  the  in^ 
^'dustriaiist.  For  eKample,  examine  the  kinds  of  materiali  used  to  design  and  develop 
l^oif^opedic  appliances.  Some  materials  that  are  common  to  both  industry  and  orthopedics 
li^kre  leather,  steel,  rubber,  adhesives,  plaster  of  paris,  fabrics,  wood  and  aluminum, 
fc.'     Some  usages  of  these  materials  in  developing  orthopedic  appliances  are: 

■  i,  LIATHiR 

fc  kinds  gf  leafher  igiie  fyprCgl  usagei 

1$:  -  —  -  ~  -"^  ^                                  — — 

A.  ealfricin  io  eovtr  bqck  broseii  feef  and  wQodan  legi, 

.  B,  GQffle  hide  to  eevtr  bcek  bfaeis  and  corseh,  fo  mold  preitheHe 

f^-i'^  QpplianQe  sdlis^  hiiU  and  by!  If -up  lho€S, 

fly  C«  hsfsehlde  lining  for  eofiifSi  broeei  snd  soviring  for  proitheMs 

^^'^  applianets. 


A.  for  braeai  <•.•*.••• 

B.  for  Qrtlfielal  limbs,  .  .  . 

C.  For  orgies!  opplUdflon 


htoQe  wprlghN^  [olrsfi,  bsnds^  spilnfs  snd  beiek  lupperfa 

jotnri,  hip  bsnds  snd  sstembllts 

iurgi£sl  initrumenfi,  ifertllKing  units,  bone  plates  and 

screws 


III,  ALUMINUM 

Certgm  pfefabrlcqftd  parti  afartiflglol  limbs  and  crytehes 

IV«  RUBBfR 

Form  Fubbtf  far  padding,  ipangt,  fhrtsdi  tap€S|  tubing,  host,  gaskets  and  gloves 

y,  PLASTICS 

A,  Thsfmaploiflg 

1.  Aafylfos  .  ,  ,  .  ^  ^  « 
2*  Vinyh 

3,  Ceilylosios  «  .  ^  ^  « 
Thsrm^ettmg 
h  Njflen 

2t  Phenolios  ...... 

3«  pQl^esteri  ,  •  ^  *  .  . 

VI,  APHiSIViS 

A,  Synthetic  Resins 
K  Theitnaplasfiq   ,  ,  , 
2i  Thenrnoseftlns  *  ,  #  * 

B,  Rubber  Bose 

C,  Protein 
1 ,  Animal 
2*  Vegetable 

VII.  PLASTiR  OF  PARIS 

Plaster  bondoge  or  Qost 

VIM,  FAiRICS 

A,  Cattan,  rayon,  nylon  , 
vihyon,  silk  and  wool  , 


brooes 

gloves  and  sosmetics  for  hands  ond  legs 
Ipllnts 

body  support 

plaster  mold  and  For  oppllanoes 
wtlght^bearlng  appliancei 


used  In  many  orthopedic  ways 
opphonoes 


IX,  WOOD 

Principal  woods  used  for 
orthopedic  appliances  are 
deciduous  (hordwaods  or 
brood^leoved)  trees*  Some 
are  wlMow,  basiwood,  maples 
hickoryi  oak  ond  elm 


wiid  01  protective  poddihg 

iri  brooel  and  ip lints,  cuih toning  in  cost,  in  straps  ond 
support,  and  os  o  base  for  impregnations  of  resins  for 
conltfucting  oppllanoes, 

for  Ortificlal  Itmbs,  crytchei,  canes,  spllntl/  shoe  lifts 
and  ffOEture  equipment 


Toois  and  machines  commonly  uged  to  manufacture  orthopedic  appliancei  are  as 
variad  as  American  industry  Itself  ,  They  are  also  common  to  those  found  in  many  indui- 
trial  arts  laboratorie.^. 

In  the  arga  of  rehabilttntion,  induBtry  is  paramount^  The  Journal  of  Rehabilitation 
pointi  this  out  In  each  edition  in  the  form  of  advertisements  and  articles.  In  this  jaunial 
you  may  learn  about  the  design,  development  and  utilisation  of  such  items  aa  clip  board 
lap  trayi,  wheel  chaire,  electric  book^pnge  turners  and  a  host  of  other  products  made  by 
i^duitf  iallsti  for  patient  care. 

Some  other  journals  which  depict  the  value  of  industry  to  medicine  are*  Nursing 
Times ,  Nursing*  Journa  I  q^P  ra  c  1 1  cai  Nurslngi  Psych  i  a  try  Digest,  fvl  1 1 1  ta  ry  Medlcing  and 
Qtheri, 

lland  tools  similar  to  those  used  in  industry  have  long  been  usqd  in  the  practice  of 
medicine.  Amputation  was  prnctlced  by  primitive  peoples,  and  some  nrcheologisis  think 
it  has  been  In  use  at  least  since  Neolithic  tlmus.  Neolithic  knoves  and  laws  of  atone  and 
bone  have  been  found.  The  presence  In  the  sicelctons  of  the  period  of  what  look  like  am^ 
pycatad  bone  itumps  suggeati  that  this  may  have  been  one  of  the  uses  of  these  instruments.- 
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f&t#ver  A€  tatent  of  such  amputatloni  -  for  magic,  ritual  eacrifice,  punlihment  or  the 
li-e  of  disease^  thair  advent  created  not  only  the  need  of  a  aubitiiute,  but  also  made  ihe 
^piiit  physician  seek  their  coroUary,  Instrumenta.  Saws,  surgical  knivai  and  later 
^artery  forceps  bacame  neceisary,  . 
tev  Celsus*  in  tJie  first  century  A.a,  describes  the  practica  of  amputation  using  a  knife 
^C-PW  Vtrloui  madels  of  straight  knives  existed  through  the  centuries,  sometimes 
^itB  tih#  cutting  edge  concave,  sometimes  convex. 

I  -  Some  typical  Instruments  used  in  the  removal  of  costal  cartilages  are  chisel,  curved 
&ug#  chliai,  straight  gouge  chisel,  mallet,  undermining  knife,  bone-cutting  forceps, 
l^tilag©  iheari,  gi^i  saw  and  handles,  bone  holding  forceps,  anguiar  raspatory,  doyen  s 
S^bpatDTV,  TOinted  periosteal  elevator,  and  periosteal  elevator 

fe'- toitruments  for  bone  grafting  are  broad  chisel,  gouge,  osteotome,  cutting  forceps, 
rfi^^t.  saw,  curved  rongeur,  straight,  double  hinged  rongeur,  holding  forceps,  periosteal 
ftyevator,  double  coumer  rotary  saw,  and  bone  drilh  ux^  u  a 

fe"  Some  repreientative  Instruments  tor  a  face-lift  are  bard-packer  knife  #15,  bard- 
^■packer  toife  #12,  hemostat,  small  sharp-pointed  scissors,  narrow,  biunt-^end  curved 
S^gclisors,  short  blunt- end  curved  scissors,  long  blunt-end  curved  scissors,  skm  clip, 
^  plain  curved  tisiue  forceps,  curved  mouse-tooth  tissue  forceps,  mouse-tooth  tissue  for- 
f:cepi,  nee^e  hcdder,  straight  measuring  iniitrument,  narrow  rake  retractor,  wide  rake 
^arettactor  and  skin  hook, 

|jDCeUPWIQNAL  THf  RAPY  FOR  PSYeHIATRIC  DISORDf  RS 

^"  Occupational  therapy  has  demonstrated  its  value  in  treating  the  psychiatric  patient* 
^  'U  is  used  as  a  means  of  making  partents  interested  in  their  environment  and  occupying 
Bth^  patients*  minds  so  they  could  be  distracted  from  their  abnormal  fantasies, 
1^"  There  is  an  unwritten  principle  that,  'The  insane  should  never  be  idle,"  An  occupa- 
^'  tion  eKpends  energy  otherwise  used  for  violence,  eKcltement  and  mischief, 
si  -  physical  medicine  embraces  the  industrial  process.  In  fact,  physical  medicine  de- 
^^^^pends  on  some  industrial  practices  as  a  means  of  treatment,  if  the  disorder  is  phobic 
S  reactioni,  conversion  hystc*ria,  obsasslve-compulsive  state,  manic  depression,  parandla, 
i>  a  i^ila  disorder  or  odier  mental  deficiencies,  occupational  therapy  is  generally  recom- 
%  mended.  Occupational  ihera^lsis  make  significant  contributions  to  the  treatment  of  such 
ft  patienta  as  they  1,  offer  ^i^e  patient  the  choice  of  an  activity  from  a  variety  of  oppor- 
^J  tuhltiep  2.  give  careful  mitruction  in  the  skill  necessary  to  perform  the  acnvities, 
fc  s  select  tasks  or  activities  Vvithin  die  capacity  of  the  patient  to  achieve  success,  4,  de- 
S^v^op  wholesome  work  habits,  5.  maintain  work  at  the  patient's  highest  level  of  efficiency, 
P  6'  correct  deviant  behavior,  7.  encourage creativeness  to  complement  success,  8,  advance 

toe  patients  to  progressively  more  complicated  tasks  in  accordance  with  their  ability  to 
P'perfbrm  them,  and  9,  develop  within  the  patients  a  sense  of  responsibility  for  their  own 
:  advancement  and  improvement.  ^  .  J^,^^ 

^  ^  Occupational  therapy  Is  used  in  pediatrics.  The  general  aims  of -pediatric  occupa- 
ft  tional  ^erapy  are  to  1.  aid  in  the  adjustment  of  the  child  to  the  hospital,  2.  provide  con- 

trolled  activltias  within  the  limitations  imposed  by  the  illness,  3.  provide  training  or 
'  retraining  of  impaired  functions,  4,  assess  the  functional  capacity  of  the  child,  5.  aid  in 
S  the  control  of  behavior  disturbances,  6.  promote  healthy  inter-personal  relationships, 
^-  -and  7  create  an  atmosphere  which  provides  normal  developmental  opportunities.  A_c- 
I  tivltleg  may  Include  drawing,  painting,  pasting,  cutting,  modeling,  hammering,  needle 

acttvlttes,  cordworki  weaving  and  leathercraft, 
P       Occupational  and  physical  cherapy  is  n  vital  adjunct  in  the  treatment  of  cerebral 
lipaliy,  upper  extremity  amputees,  tuberculosis,  congenital  heart  diseases  and  in  the 

l:^^^trji^^nmry,  several  industrial  material  as  found  in  i.A,  laboratories  ore  utilised 
ten  ttie  field  of  medicine.  Furthermore,  some  of  the  developments  m  the  practice  of  meci- 
ilclne  are  direcdy  related  to  Industrial  technology.  1here  is  a  commonality  of  many  tools, 
Ktastruments  and  machines  used  in  the  fleldi  of  induce  rial  arts  and  medicine. 
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Industrial  Arts  and  Home  Economics  Interdisciplinary 
Exploratory  Activities 

Let  Rioa 


The  Davils  Lake  Public  Schools,  in  cooperation  with  the  North  Dakota  State  Board  for 
Vocational  Education,  co- sponsored  a  pilot  project  for  interdiaciplinary  career  explora- 
tion activities.  The  areas  of  industrial  arcs,  home  economics  and  mathematics  at  the 
eighth  grade  level  were  chosen  for  this  project. 

Teachers  from  these  disciplines  joined  in  a  planning  and  writing  session  in  the 
spring  of  1974,  They  chose  to  call  the  project  LIFK  (Living  is  for  Everyone),  The  projecc 
started  in  the  fall  of  1974  and  continued  through  the  spring  of  1975, 

The  boys  and  girls  in  home  economics  and  Industrial  arts  were  segregated  in  the 
traditional  form  and  miKed  into  co-ed  groups  as  each  12-week  period  progressed.  Groups 
were  rotated  on  a  3-week  basis.  This  served  as  an  experiment  to  see  which  approach 
worked  the  best.  The  co-ed  approach  to  teaching  boys  and  girls  in  both  industrial  arts 
and  home  economics  was  the  best  for  all  concerned. 

The  industrial  arts  activities  were  centered  around  McKnight's  ''World  of  Construc- 
tion*" Boys  and  girls  worked  together  on  such  hands-on  activities  as  planning  and  design- 
ing, estimating  and  figuring  costs,  locating  property  descriptions  and  lines,  construction 
batter  boards,  using  direction  circles  and  survey  equipment,  stabilizing  superstructures, 
constructing  collapsible  fish  houses  and  lasvn  sheds,  assembling  electric  circuits,  solder- 
ing copper  fittings  and  doing  other  plumbing  activities,  laying  brick  and  cement  block, 
applying  finishing  techniques,  playing  the  big  builder  game  and  going  on  field  trips. 

Home  economics  activities  dealt  with  buying,  sesving,  cooking,  and  measuring  witii 
metrics.  Senior  citizens  came  to  the  classroom  to  work  with  students  with  knitting,  sew- 
ing, cooking,  developing  self  asvareness,  calorie  and  nutrition  planning,  menu  planning, 
food  preparation,  serving  techniques,  career  planning,  child  care,  developing  employabil- 
Ity  traits,  good  grooming,  time  management,  communication,  machine  operation  and  par- 
ticipating in  field  trips. 

iMathematics  activities  reinforced  all  matli  concepts  and  applications  which  related 
to  industrial  arts  and  home  economics,  The  eighth  grade  math  students  rarely  used  the 
traditional  textbook,  Rather,  they  were  given  activity  sheets  which  related  to  various 
occupations  or  everyday  problems  which  one  may  encounter. 

With  the  adoption  of  the  J^lFE  program,  teachers  had  to  work  together  to  plan  teach- 
ing units.  Through  open  communication,  teachers  shared  ideas,  equipment  and  teaching 
methods. 

Mr,  Rice  Is  □  Superviisr,  Offiee  of  SpterQl  Needs,  Lake  Area  Vo-Tech  Cenfer,  Dtvili  Lake  North 
Dokotd, 
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Strategies  for  Unified  Arts:  A  Framework  for  Analysis 

Jdrry  J«  Rtchter 

Unified  arts  in  American  schools  is  a  growing  movement.  It  is  also  a  curriculum 
^•ifesign  resulting  from  coordinated  planning  of  two  or  more  teachers.  But  moat  impor- 
^n^y,  unified  arts  is  a  teaching  sirategy.  Teachers  use  it  to  form  relationships  in  the 
?miii^  of  swdents  betwaen  the  ideas,  principles  and  concepts  of  two  or  more  subjects. 
/thmy  believe  in  unified  arts  because  it  helps  solve  an  old  and  nagging  problem  in  educa= 
£tlm--b6redoml 

;  :  Tha  unified  arts  concept  is  not  new.  During  the  past  20  years  or  more,  allied  con- 
:^e^ls  Induded  common  leaiiiingSp  unified  studies,  interdisciplinary  education,  core  and 
hpst  of  odier^     But  unified  arts  is  different;  it  Is  unique  to  the  practical  artSi  For 
ex^plat  unified  arts  programs  consist  typically  of  industrial  arts,  home  economics  and 
Buainess  education  and  music  are  sometimes  included,  though  less  frequendy.  On 
tar  a  oecasions,  unified  arts  includes  the  academic  subjects.  Unified  arts,  then,  is  a  cur= 
?;riculum  reiulting  from  eoordlnated  planning  and  teaching  strategies  of  two  or  more  prac- 
;)^cal  arts  teachers.  These  teachers  usually  work  as  a  team --the  unified  arts  team. 

Plinning  for  a  unified  arts  program  is  difficult.  Designing  curriculum  is  challenging; 
^^Jeoo^^inattiig  teachers  is  an  unwieldy  task.  As  a  partial  solution  to  these  problems,  this 
Fartide  presents  a  th^retical  framework  with  field* tested  examples,  describing  12 
att^teglei  for  unifying  the  practical  arts, 

^  >  Planning  for  a  unified  arts  program  requires  answers  to  three  important  questions i 
(1)  What  eontent  should  be  unified?  (2)  What  unifying  memod  should  be  used?  and  (3)  What 
m^ns  wUl  be  used  to  evaluate  for  the  achievement  of  intended  outcomes?  Each  of  these 
queitlons  Is  examined, 

SELECTING  CQNTf  NT 

When  teachers  lay  common  plans  across  their  respective  subjects,  tiiey  make  deci- 
'xsiona  about  content.  What  facts,  concepts  and  principles  should  be  related,  thus  unified? 

Why  should  these  ideas  be  related?  Although  highly  subjective,  the  answers  to  these 
r^^eati^s  should  be  based  on  die  rationale  and  ^als  the  unified  arts  team  has  set  for 
I  Itself.   Such  mutually  agreed  upon  ^als  will  provide  the  team  with  a  sense  of  unity  and 

ecti^  In  selecting  content,  ' 
S  Coment  to  be  unified  can  be  visuali2ed  with  three  overlapping  circles  representing 
^  extents  of  industrial  arts,  home  economics  and  art,  respectively.  All  three  subjects 
s  Mvf  something  in  common.  For  example,  vaniishing  a  cabinet,  frosting  a  cake  and 
p^aiing  a  statue  are  frequently  demonstrated  in  each  respective  subject.  Each  teacher, 
i  while  presenting  his  demonstration,  can  relate  Its  features  to  those  of  the  demonstrations 

tiie  other  two  teachers.  Each  can  do  so  without  significantly  changing  his  or  her  own 
oiicont^t  or  teaching  style.  The  result  is  that  students  who  attend  all  three  classes^  see 
li^at  coating  is  a  protective  and  decorative  process  integral  to  many  teGhnologies,  They 
Eget  a  related  picture  of  the  many  applications  of  the  technical  process  called  coating, 
!^  They  get  a  unified  view  of  three  interrelated  activities, 

I^Wv  rtere  wUl  be  content  areas  common  to  only  two  subjects.  Since  the  goal  of  a  unified 
&i«s  approach  to  teaching  is  to  Improve  instruction,  the  team  must  unify  when  it  is  appro- 
Ppilate  and  helpful  to  its  common  objectives.  For  instance,  ''Creative  Script  Writing"  and 
i^^?- Techniques  of  Video  Taping"  were  combined  at  Glendora  Hi^  School,  Glen^ra,  Calif,, 
KB  produce  a  single  integrated  program,!  a  unification  of  Engliih  and  industrial  arts. 
If  members  of  the  unified  arts  team  feel  that  certain  content  Is  unique  to  dielr  sub- 
llttctr  and  no  advantage  is  gained  in  learning  performance  by  unifying  it  with  other  suL 
I^Jecte,  then  it  Is  best  taught  in  traditional  isolated  fashion.  Unifying  for  its  own  sdce  ib 
^.pointless. 


sSiLECTING  A  UNIFYING  METHOD 

After  die  unified  arts  team  has  been  organized,  has  agreed  u^n  common  objectives 
-?asd  has  siected  content  to  be  unified,  the  next  task  Is  to  select  one  or  more  unifying 
Jsie^ods,    Selecting  a  unifying  method  is  not  a  binary  decision;  rather,  unification  Is  a 

W^V'     .  "  "  "  " 
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matter  of  degree  which  the  unified  arts  tiuimcan  design.  At  least  12  different  degrees  or 
kinds  of  unification  are  possibles  There  are  four  typos  of  unifierSi  each  capable  of  being 
employed  at  three  varying  degrees  (idea^  idua/time  and  idea/time/space). 

The  types  of  unifiers  tirv  prfijectg  theme,  Cdncepr  and  system  of  concepts*  These 
unifiers  answer  the  questionj  'Mluw  specifically  will  two  or  mort*  subjects  be  connected^ 
enabling  students  to  see  their  relationships?"  The  first  type  of  unifier  =  a  project— li 
the  simplest  to  use*  For  years  projects  have  been  built  in  industrial  arts,  home  economics 
and  art,  as  well  as  in  other  subjects.  They  are  the  familiar  physical  objects  which  stu- 
dents en^y  and  usually  take  hoine.  But,  as  unifiers  in  a  unified  arts  programj  they  have 
even  greater  potential  for  student  learning* 

A  project  can  be  used  as  a  unifier  ip  a  fashion  similar  to  that  used  by  the  Cabell 
County  School  System,  Cox  i^anding,  W,  Va**-  1"he  project  was  a  wall  hanging.  The  objec^ 
tive  was  to  demonstrate  how  several  technologies  play  related  roles  in  producing  m^ern 
manufactured  products*  The  industrial  arts  class  built  and  finished  the  w-all  hanger  rod 
and  the  home  economics  class  cut  and  hemmed  the  decorative  cloth*  The  art  class  de^ 
signed  the  project  in  the  beginning  and  later  printed  the  cloth*  The  unified  arts  team  con- 
cluded that  the  wall  hanging  project  helped  students  to  see  relationships  among  the  subjects* 

The  second  unifier  is  a  theme*  It  is  a  slightly  more  complex  way  of  unifying  several 
subjects.  The  Goodlettsviile  High  Schoolg  Goodlettsville,  Tenn,,^  provided  an  excellent 
example*  The  objective  of  teachers  there  was  to  have  students  rebuild  an  imaginary  old 
and  rundown  town  named  Wheresville,  Students  and  teachers  of  nine  classes  planned  and 
worked  around  a  common  theme--  urban  renewaU 

Classes  that  participated  in  the  urban  renewal  project  included  architectural  drawing^ 
business  education*  civics,  economics,  engineering  drawing,  English,  history,  typing  and 
the  World  of  Construction*  The  final  results  of  the  Wheresville  urban  renewal  project 
were  produced  through  thematically  related  projects  and  plans*  Soma  of  the  activitiea 
included  organising  a  small  engineering  companyg  designing  layouts  of  Wheresville,  writ- 
ing a  narrative  of  Whercsville's  history,  conducting  economic  and  geographical  analyses 
and  constructing  a  three-dimensional  scale  model  of  central  downtown  Wheresville,  A 
theme  unifier  then  is  an  overriding  topic  to  which  many  subjects  can  relate.  The  theme 
usually  climaxes  in  an  event  or  display  like  the  model  town  of  Wheresville, 

Still  another  means  of  forming  connections  in  the  minds  of  students  between  the  facts, 
concepts  and  principles  of  several  subjects  is  with  a  concept  unifier,  A  concept  unifier 
refers  to  a  classification  of  ideas  or  things  according  to  one  or  more  dimensions  of 
similarity,  and  is  labeled  with  a  descriptive  term.  The  word  molding,  for  instance, 
describes  a  group  of  activities  which  are  similar  because  of  their  forming  and  shaping 
characteristics.     Coating,  discussed  earlieri  is  another  example  of  a  concept  unifier. 

The  Cecil  County  Public  'lools^  near  Elkton,  Md,,  uses  concept  unifiers*  Color 
value  and  color  intensity  are  used  by  teachers  to  establish  the  similarity  of  mixing  paint 
in  art  class^  blending  stains  in  industrial  arts  and  combining  dyes  in  home  economics* 
Each  activity,  although  taught  in  different  subjects  and  with  different  materials,  demon- 
strates that  by  combining  varying  quantities  of  coloring  agents,  various  color  values  and 
intensities  result.  Students  remember  the  concepts  of  value  and  intensity  long  after 
specific  mixing  skills  are  forgotten. 

Projects  are  physical  and  relatively  easy  to  plan.  Themes  may  be  short  with  easy 
closurOj  but  concepts  are  more  difficult  for  each  subject  teacher  to  specify  and  compare. 
The  fourth  unifier-^  a  system  of  concepts    is  the  most  sophisticated* 

A  system  of  concepts  shows  the  position  and  relationships  of  a  number  of  concepts 
to  one  another,  An  example  of  a  conceptual  system  is  design,  used  by  the  Cecil  County 
unified  arts  team  in  the  middle  school  program.  Like  the  other  unifiers,  a  system  of 
concepts  can  be  used  to  tie  two  or  more  subjects  together.  The  goal  is  for  each  teacher 
to  demonstrate  as  many  of  the  concepts  as  possible  in  his  or  her  own  content  area* 

In  addirion  to  teaching  the  usual  lessons,  each  teacher  also  elaborates  on  which  con- 
cept the  lesson  exemplifies.  For  instance,  the  Cecil  County  Unified  Arts  Team  accom- 
plishes this  lesson  as  follows*  While  demonstrating  the  concept  of  line  in  good  designp 
the  art  teacher  demonstrates  and  discusses  line  construction  and  quality;  the  industriai 
arts  teacher  differentiates  and  demonstrates  object,  construction,  dimension  and  center 
lines.  Similarly,  the  home  economics  teacher  demonstrates  the  use  of  three-dimensional 
lines,  and  the  music  teacher  points  out  the  characteristics  of  melody  line  direction, 
range,  rhythm  and  mode*  By  developing  a  conceptual  system,  teachers  create  a  systematic 
means  of  unifying  their  subjects*    Consequently,  they  develop  for  students  a  unified  or 
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^  whole  picture  of  what  muii  otherwise  seem  like  a  bewildering  array  of  dissimilar  ideas 
v^d  ictivlttei. 

";}  Ualfiers  are  Important,  Equally  important  is  the  degree  of  unification.  The  three 
i'iiegreei  of  unification  are  Idea,  idea /time  and  idea /time/ space,  The  first  is  typified  as 

;/     Suppose  that  within  the  school  plant,  the  art  room  was  located  at  one  end  of  the  build- 
.  ingi  ttie  home  economics  room  at  the  other  end  of  the  building  and  the  Industrial  arts 
facUity  was  in  anotiier  separate  building.  Under  these  conditions,  unifying  the  three  sub'- 
^  je'ets  ii  dMlcult.    Although  teachers  would  not  be  able  to  unify  to  tiie  strongest  degree 
'VpossiUe,  ^ey  can  stiU  unify  in  idea. 

Untying  in  Idea  means  that  several  teachers  use  the  same  unifier,  but  they  do  so  in 
•  ftieir  own  classrooms  and  at  different  times  of  the  year.  If  a  concept  unifier  were  used, 
iay  tiie  concept  of  color,  a  student  taking  industrial  arts  early  in  tlie  school  year  would 
lea4po.,.cQl©r  characteristics  of  hue,  value,  intensity  and  harmony  for  industrial  appllca- 
*ioni,    Whfn  the  same  students  took  art  around  Christmas,  they  would  learn  about  color 
concapti  again,  but  this  time  in  relation  to  artistic  design.  Finally,  near  the  year's  close 
:  Aiy  nni^t  learn  about  color  concepts  from  another  point  of  view  when  they  take  home 
teonomics.    Even  thou^  the  concept  of  color  was  taught  in  different  classrooms  and  at 
/differtnt  times  of  the  year,  students  who  took  all  three  classes  would  have  seen  how 
eolor,  though  manipulated  differently  in  different  technologies,  is  characterized  by  its 
^  hue,  value,  tone.  Intensity  and  other  universal  features.  In  a  sense,  students  would  have 
revisited  the  concept  of  color  in  each  class. 

The  second  degree  of  unification^ idea/time  —  is  different.    The  unifiers  are  used 
around  the  sametimeof  the  school  year,  UnifyLng  in  idea  and  In  time  means  that  members 
£  of  the  unified  arts  teani  plan  to  use  a  unifier  within  the  same  short  period  of  time,  per- 
''  haps  during  the  same  week.  Unifying  In  idea/time  Is  possible  when  students  study  unified 
subjects  concurrently. 

The  advantage  of  unifying  in  idea  and  in  time  is  continuity.  Students  forget  less  be- 
cause related  ideas  are  presented  to  them  In  a  small  period  of  time. 

The  ttiird  degree  of  unification  is  the  most  sophisticated  —  idea/time/space.  Unifying 
In  idea.  In  time  and  In  space  means  these  teachers  use  the  same  unifier  idea  (project, 
;  toenae,  concept)  wlQiin  the  same  short  period  of  time  and  in  the  same  space.  Of  course, 
:  conducting  levaral  classes  in  one  large  room  such  as  a  cafeteria  or  gym  can  be  unwieldy, 
'  But  parts  of  three  different  classes  could  be  unified  easily  in  idea/time/ space.  The 
advantage  is  that  participating  students  clearly  see  the  necessary  and  simbiotic  relation- 
ship of  skills,  people  and  ideas  in  the  solution  of  real  life  problems  such  as  constructing 
tiiaatre  sets,  developing  advertising  displays  or  promoting  an  ecological  action, 

f  feONCLUSION:  f  N^LUATINO  THE  PROGRAM 

^ '  The  temptation  for  teachers  to  Judge  a  completed  project  favorably  is  great.  There 
glis  good  reason^  they  have  worked  hard  on  it.  Good  evaluation  requires  a  certain  degree 
'^of  objectivity.  Evaluating  unified  arts  prof  rams  is  no  different.  Two  types  of  evaluation 
"are  used^fomal  and  informal.  Both  can  be  effective. 

The  Penn  Manor  School  District,  Penn  Manor,  Pa,,  has  evaluated  its  unified  arts 
rprogram  formally.  Since  the  primary  purpose  of  the  program  was  to  change  attitudes  In 
gkttidmitd  who  had  become  disenchanted  wldi  school^  two  attitude  scales  were  used,^  The 
f  first  was  a  modified  version  of  the  School  Sentiment  Index,  It  was  obtained  from  the 
S'ifiicructlonal  Objectives  Exchange  in  Los  Angeles,  Calif,  The  second,  a  semantic  different 
iSto  seale,  was  desipied  specifically  for  the  Penn  Manor  Project*  Both  scales  helped 
jStea^ers  determine  if  their  goals  ware  being  met, 

Evaluatiwi  need  not  be  as  rigorous  as  Penn  Manor's  to  be  effective,  Intonnal  checks 
*^al  atttinment  also  work*  Quizzes,  checklists  and  exams  are  helpfiil,  as  well  as 
iwaluatlon  In  terms  of  progresi  toward  the  behavioral  goals  established  for  the  unified 

prQgram,6  Student  behaviors,  parental  reactions  and  administrative  comments  are 
ways  of  gauging  Ae  success  of  the  program.  Evaluation  is  never  easy;  outcomes 

frequenfly  mixed.  Such  results  can  be  troubling  and  unsettling.  Turbulent  as  It  may 

>nly  through  effective  evaluation  can  die  unified  arts  team  tell  if  It  is  reaching  its 
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Industrial  Archaeology?  A  New  Science  for  Industrial 
Educators 

Vincent  J.  Walencik 

Industrial  archaeology  is  a  subdivision  within  the  science  of  archaeology  which  is 
primarily  concerned  with  the  artifacts  of  industry.  Most  domains  of  archaeology  lie 
under  dust  and  sand  built  up  over  the  centuries^  As  could  be  expected,  the  industrial 
archaeologist's  domain  is  from  the  events  leading  to  the  Industrial  Revolution  to  the 
present  age. 

The  industrial  archaeologist  is  concerned  with  two  major  studies  within  his  dii» 
clpline.  The  first  study  is  pure  research  addressing  itself  to  1)  written  material  reveal- 
ing the  industrialization  of  the  site  to  be  studied  and  2)  interviews  with  persons  who  re- 
call the  industrial  site  and  incidental  information  concetning  the  sites  to  be  investigated. 
The  second  area  of  study  rand  the  more  glamorous)  is  the  actual  salvage  operation  which 
includes,  in  rnany  cases,  the  removal  of  many  feet  of  top  covering  earth  and  cultural 
materials  to  reveal  building  structures  and  artifacts  that  may  be  centuries  old*  No  un^ 
earthing  of  sites  believed  to  contain  historical  industrial  artifacts  can  be  conducted  with- 
out the  research  study  and  a  subsequent  site  survey.  This  preliminary  work  evaluates 
historic  resources  and  information  for  the  design  and  planning  stages  of  the  salvage 
operation.  The  salvage  work  involves  recovering  hiscorical  data  from  the  site.  Salvage 
archaeology  without  research  and  survey  could  result  in  the  destruction  of  materials  not 
realized  as  having  potential  historic  value  and  the  wasting  of  monies  by  indiscriminate 
excavation  in  an  effort  to  locate  an  industrial  site  centuries  old. 

The  industrial  archaeologist  attempts  to  analyze  the  effects  of  the  Industrial  Revo- 
lution specifically  dealing  with  the  evolution  of  industries,  technologies  and  industrial 
etructures.  What  makes  these  itudies  significant  is  that  they  deal  with  symbols  of  a 
revolution  of  the  human  estate.  The  industrial  archaeologist  may  ask:  Can  an  under- 
standing of  the  mechanics  of  this  social  process,  then  and  now^  with  all  its  political  and 
socio-economic  implications,  help  us  comprehend  and  adjust  to  the  realities  of  the  future? 

PATERSON'S  HISTORIC  INDUSTRIAL  DISTRICT 

In  1791,  a  private  corporation  was  established  by  Alexander  Hamilton  to  establish  an 
industrial  city  in  America,  This  organization  was  entitled  the  Society  for  Establishing 
Usefull  Manufacturers  (abbreviated  SpU.M.),  The  site  chosen  for  this  endeavor  was  the 
Great  Falls  of  the  Passaic  River  in  northern  New  Jersey.  The  resultant  effort  was  the 
creation  of  the  City  of  Patersonj  the  first  industrial  city  in  the  United  States.  The  pass^ 
ing  of  two  centuries  has  altered  the  buildings  which  comprised  the  original  site  as  da^ 
veloped  by  the  founders,  and  in  many  cases  the  subsequent  years  iiave  covered  the  sites 
with  many  feet  of  dirt  and  debris. 
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Reco^izlng  the  historical  value  of  the  S.U.M.,  the  City  of  Paterson  is  currently  en- 
ed  In  an  effort  to  protect  the  Historic  Industrial  District  (the  Great  Falls,  including 
ihm  Industrial  areas  of  the  SJJ.M.),  During  the  summers  of  1973  and  1974,  the  Historic 
Amtrtcan  Engineering  Record  (HARR)  of  the  National  Park  Service  carried  out  an  exten- 
live  survey  rt  the  architecture  and  history  of  the  district.  Using  this  Information, 
:  Paterion  is  currently  preparing  an  application  for  designation  of  the  district  as  a  national 
historic  Imidmark,  The  Great  Falls  of  Paterson  is  already  a  national  natural  landniark 
Vid  Is  list^  on  the  National  Register  of  Historic  Places, 

The  importance  of  the  Historic  Industrial  District  became  apparent  to  the  citizens 
of  Paterson  during  the  const  ruction  of  two  major  highways*  The  Federal  and  State  De= 
partmttits  of  Traniportation  (D,0,T/s)  designed  a  storm  sewer  system,  which  in  the 
original  plans  would  have  ripped  indiscriminately  through  the  heart  of  the  district-- through 
both  the  mid^e  and  lower  raceways  of  the  historic  three-tiered  raceway  system  (water 
power  delivery  syitem)  as  well  as  the  sites  of  several  historic  locomotive  industries. 

In  preparation  for  construction,  the  D.CT.'s  had  demolished  two  structures  within 
the  disiricti  a  one-story  warehouse,  the  former  Grant  Locomotive  Company,  and  a  I9th 
ctntury  erecting  shop.  At  this  point  a  local  preservation  group.  Great  Falls  Development, 
Inc*,  solicited  an  archaeological  reconnaissance  survey  of  the  threatened  area*  A  signifl- 
esnt  part  of  the  obtained  survey  was  a  statement  providing  for  an  archaeologist-observer 
to  conducMaivage  operations  on  the  entire  highway  area,  literally  in  front  of  the  bull- 
dozer«  This  contractual  requirement  was  wlthoutprecedent  anywhere  in  the  United  Statesp 

The  comWned  efforts  of  concerned  local  citizens,  state  and  federal  government  agen- 
cies have  begun  die  difficult  task  of  attempting  to  uncover  and  preserve  the  original  site 
of  American  industry* 

MiEARCH  PISeOVeRIES 

At  the  end  of  the  American  Revolution,  the  new  country  faced  the  task  of  turning 
hard- won  Independenca  into  the  reality  of  becoming  less  dependent  upon  Europe  for  the 

'  niceisitiei  and  luxuries  of  life*  Alexander  HamUton  was  perhaps  the  moat  farseeing  of 
ttie  men  who  charted  the  course  America  should  follow*  As  a  Revolutionary  officer, 
Hamlltt^n  had  moved  through  New  Jersey  and  visited  the  Great  Falli  of  the  Passaic  River, 

"  Thus*  it  wai  fitting  for  Hamilton  to  play  a  leading  role  in  establishing  the  industrial  city 
of  Paterion,  which  depended  upon  the  Great  Falls  as  its  source  of  power, 

HmUton  chose  to  set  up  a  private  corporation  capitalized  at  $600,000  (an  enormous 
©s^enditure  Just  after  the  Revolutionary  War)  to  accomplish  his  endeavor*  The  Society 
tot  Establishing  Useful!  Manufactures  (S*U*M,)  was  to  be  the  embodiment  of  this  vision, 

^  'demonstrating  to  American  businessmen  that  American  manufacturing  ventures  could  be 

;  soeiaUy  desirable  and  also  economically  profitable, 

^  At  the  heart  of  the  establishment  of  American  manufacturing  lay  the  problem  of 
-  larga-icale  engineering  ventures*  Nothing  less  than  a  large  factory  would  show  other 
Americans  that  competition  with  the  British  could  be  both  nationallitically  and  monetarily 
I  gatisfylng*  If  it  was  to  be  a  large-scale  develops  ent,  then  ample  power  would  have  to  be 
£avaUahle  -i*e*,  the  engineering  development  ofa  major  river  for  power  purposes,  Amer- 
2;  ioiuis  had  never  teed  this  sort  of  problem  before,  and  the  project  elucidated  the  difficult 
Ffles  of  early  industrialization  in  the  country, 

1?^'.  After  reviewing  site  reports  as  to  possible  locations  for  the  hydropowered  factory 
F  com^^*  th^  S*U.M,  Board  of  Directors  picked  the  location  of  the  Passaic  Falls  as  the 
^^^ii^e  water  power  site  and  ordered  a  committee  **that  the  town  of  Paterson  be  located 
RSn^ii  the  waters  of  the  River  Pasiaick  at  a  distance  of  not  more  than  six  miles  from 
i^fte  jame  (Great  Falls)  *.***'^  *     ^  u 

£■  '  Th^SronvTr^fookjPP^o^»Ti^t^ly  y*^^  decide  upon  an  engmeermg  plan  for  the 
P^to  -^^aOT5rei^r©«arleiL*Enfan  chosen  from  the  three  finalists,  L'Enfant's 
l^ytesfer^lltd  for  channeling  a  portion  of  the  Passaic  River  flow  above  the  Great  I^alls, 
pThis  upstream  entrance  would  be  in  line  with  the  current  of  the  river,  which  would  conse- 
i  flutflfly  help  to  create  flow  through  the  channel.  At  the  end  of  the  channel,  a  reservoir 
^^ab&it  100  feet  wide  and  10  feet  deep  was  proposed  to  act  as  a  small  storage  basin  for  even= 
teng  out  the  flow  from  the  river  under  changing  demand*  Exiting  from  the  basin,  L'Enfant 
phad  two  main  raceways  (aqueducts)  for  carrying  water  to  the  mills.  Each  mUl  had  its 
mhm  headrace,  overshot  waterwheel,  wheelhouie  and  tailrace*  He  proposed  to  build  only 
Worn  of  the  raceways  at  the  moment  for  the  S.U,M*  mills,  leaving  the  other  raceways  until 
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demand  for  the  water  increased  over  and  nbove  the  SiJciety'H  own  rieodH.  T!ie  twn  mnjor 
raceways  would  have  about  the  game  head  (vertical  drop)  a the  iM^^Haie  River  itself,  but 
there  could  be  three  or  four  oiIum'  racen  below  this  lugheHt  leveU  uHing  water  (ram  the 
first  level  a  second  and  third  rlrn*'  rm  Itn  wav  baek  m  rhe  river. 

During  the  summer  of  17m4,  water  tothefirHi  rnill  becrnne  a  reality.  The  cotton  mtU 
was  prepared  to  '*set  on  water  spinning  an  conHtant  buniness."*^  \S'ith  water  power  nosv 
available,  the  S.U.iM.  turner,  r.:^  attention  to  two  othur  areas  of  iniportance*  The  major 
concern  was  the  spinning  biisineHR  in  the  mill  buildings  and  af^sociatej  track^s  of  weaving, 
bleaching  and  printing.  The  second  area  of  concern  had  to  do  with  the  future  of  the  water 
power  development  of  i'ater.^on,  rhe  Society  had  jusr  spent  an  unormous  sum  of  capital 
to  bring  the  water  to  its  cotton  mill,  ShouiU  fho  Society  cNtend  the  raceway  system  to 
make  the  water  power  available  at  othur  l()c;itions  '  1  he  decision  to  increase  the  raceway 
capacjiy  made  the  SALS],  the  mcjst  vast  ptjwer  pmject  undertaken  in  America  up  to  that 
time.S  After  IBW,  the  S.LJ.M,  became  primarily  a  power  dL^vt-ioper  and  real  estate  firm 
rather  than  the  active  manufacturing  corporation  that  Alexander  1  lariiiltiin  had  envisioned* 

SALVAOE  OPf  RATIONS 

Once  research  and  survey  studien  had  been  conducred,  salvage  work  to  find  and  pre- 
serve the  historical  sites  commenced.  Work  began  in  i\v.  summer  of  1*^)73  to  draw  a  pro- 
file of  the  middle  raceway  as  it  exists  today  and  then  to  excavate  the  area,  seeking  clues 
to  its  original  construction  and  sub^^equent  changes.  Under  the  canal,  the  original  retain- 
ing wall  of  the  S.U.M.  was  located.  C-oal  ash  and  metal  residues  from  the  locomotive 
shops  had  been  spread  continuously  on  the  road  beside  the  raceway  to  a  depth  of  six  feet* 

The  next  excavations  were  undertaken  at  the  Grant  L.ocomotive  Works  erecting  shop 
site  (one  of  the  historic  occupants,  1871),  Coal  ash,  cinders,  and  metal  fragments  were 
found  in  abundance.  After  digging  to  a  depth  of  eight  feet  in  culturaJ  material  (dirt, 
debris,  etc.,  reprc  -.^ntative  of  a  given  period  of  time),  the  top  of  ;hL-  lower  raceway  was 
located.  It  had  bee  /overed  over  in  the  Wh  century  in  this  ar^  v  a  brownstone  arched 
roof,  transforming  what  had  been  an  open  racewav  into  a  tuniieL  \  cava  tors  first  recog= 
nl^ed  the  fact  that  they  were  standing  on  a  tunnel  roof  when  a  hob.  appeared  beneath  them 
at  the  bottom  of  the  test  excavation  and  literally  fell  away. 

Just  at  this  time,  extensive  exploration  work  was  being  carried  out  by  the  Passaic 
Valley  Water  Company  and  the  city  of  I\aterBon  agencies  to  find  a  break  in  a  water  main 
near  the  Historic  Hi  strict.  The  water  was  known  to  be  leaking  into  the  lower  raceway 
because  it  could  be  seen  and  smelled  where  the  lower  raceway  emerged  from  the  ground* 
Workers  broke  into  the  raceway  and  this  entrance  w-as  used  to  explore  the  entire  race 
fron^  the  inside.  F^xcava  tors  waJed  the  length  of  the  tunnel,  finding  four  side  tunnels  which 
apparently  were  an  outlet  for  a  power  flume  coming  from  the  middle  raceway.  Further 
exploration  of  this  raceway  revealed  a  benutifully  constructed  turn  toward  the  middle 
raceway.  It  was  surmised  that  this  was  the  first  flume  on  the  hydropower  channel  from 
the  middle  raceway.  The  flume  was  blocked  by  a  pile  of  bricks  and  other  building  debris. 

Workers  proceeded  to  excavate  the  lower  raceway,  but  term  inated  their  project  when 
interesting  remains  were  turning  up  just  under  the  surface.  When  surface  rubble  was 
cleared,  elements  of  the  floor  an  J  front  sill  of  the  building  Just  ra^ed  by  the  J.  IXO,T* 
were  revealed.  This  floor  was  identified  with  the  Brilliant  Silk  C'ompany,  which  had  modi- 
fied the  Grant  Locomotive  Works  erecting  shops  to  serve  as  a  textile  mill/^  Below  this 
floor  the  remains  of  the  Grant  I  .ocomotive  crecf '^^j:  shops  were  located,  consisting  of  six 
parallel  bays,  27  feet  long  by  6  feet  w  ide  and  thi  t  courses  of  brick  deep,  A  rrough  in  the 
center  of  each  bay  pitched,  leading  to  a  drain  directly  connected  to  the  lower  raceway 
which  carried  off  the  waste.  The  bays  were  the  locomotive  erecting  sites.  They  carried 
the  rails  that  ran  intij  the  street  tiirough  a  series  of  large  doors,  tlie  distinctive  street- 
side  feature  of  all  Pater  son  erecting  shops  still  standing,  such  as  the  Hodgers  erecting 
shop. 

Between  and  below  these  bays  were  soon  ftiund  rernnants  of  an  earlier  statum  of 
buildings  ^  those  which  fronted  on  the  open  lower  racewav  before  it  was  covered.  These 
earlier  buildings  were  part  of  a  series  of  machine  shop  buildings  associated  with  the  New 
Jersey  Locomotive  and  Machine  t/ompany  which  w^as  on  the  site  from  IHSl  to  lH()jy  Arti- 
facts frorri  the  shops  consisted  of  many  fragments  of  metal  stock  and  hand  tools,  the  most 
common  of  which  was  the  hand  file. 

Excavation  proceeded  on  the  site  of  the  Kodgers  Locomotive  and  Machine  C Company 

274  232 


i" 

5(1871)*    Tliii  work  yielded  the  most  incredible  reiuUs,  for  as  the  ash  and  slag  were  re- 
^mov^  a  maze  of  artifacts  and  features  of  Industrial  buildings  and  their  machinery  came 
^..10  ll^Cp    Upper  strata  containiHl  nlmost  complece  footings  and  foundations  of  the  circa 
;  1873  Refers  blacksmith  shop,  the  253  foot  long  structure  running  parallel  to  the  back  of 
arecting  shop*  Below  this  the  remains  of  earlier  shops  were  uncovered*  Finally  un- 
'::0afAed  were  hard- to- identify  remnants  of  some  of  the  first  buildings  in  the  Rodgers 
Worfcg.   One  of  several  features  within  these  buildings  is  a  forge  structure  dating  from 
A#  mld^i9th  century,  perhaps  connected  to  the  middle  raceway  by  reninants  of  a  water 
*system  in  a  brick  arched  tunnel*  Also  exposed  were  steam  drop-forge  or  hammer  bases 
tsom  leveral  periods  used  to  fabricate  metal  stock  into  locomotive  parts, 

FinaUy,  an  attempt  was  made  to  locate  an  apparent  turbine  pit  in  the  flume  beside 
Rosen  MUl  (circa  1850).  The  area  cleared  was  not  a  turbine  pit  but  probably  pare  of 
an  old  waterwheel  pit  that  had  been  cut  in  half.  The  northern  half,  not  excavated*  may 
wM  have  been  tfie  turbine  house  and  pit*  The  area  in  which  the  archaeologists  worked 
waa  perhaps  left  open  to  give  workers  access  to  the  lower  raceway  tunnel.  Therefore, 
the  archa^loglats  were  probably  entering  the  historic  tunnel  through  the  historic  access 
pit. 

The  pit  itself  measured  13feetby  10 feet  and  proved  to  be  12  feet  deep*  The  northern 
lide  of  the  tunnel  had  a  low  arch  of  brownstone  where  exhaust  water  may  have  come  from 
the  turbine  leading  to  the  raceway* 

Further  excavation  at  the  Rodgers  site  proved  valuablej  in  that  very  distinctive  floors 
and  doorways  were  found  and  much  equipment  hadbeen  left  in  place*  Tools  found  Included 
an  anvllj  bits  and  swages  from  steam  hammers  and  forges,  and  two  complete  table  forges. 


pONeLUIION 

Programs  such  as  the  Great  Falls  Development  Salvage  Project  and  the  Historic 
American  Engineering  Records  surveys  of  1973  and  1974  have  materially  aided  public 
raeognitlon  of  the  historical  importance  of  the  area.  The  undertakings  in  the  Historic 
industrial  District  of  Paterson,  N  j*,  are  unique  exampieH  of  the  efforts  needed  to  pre- 
serve a  city  that  changed  American  culture  from  a  rural/agrarian  to  an  urban/industrial 
iociety. 

Note: 

The  author  wishes  to  express  his  gracitude  to  Dr,  Russell  L  Fries,  Great  Falls 
%  Historic  District  project  Director;  and  Professor  Edward  S,  Rutsch,  Archaeologist- In- 
Charge  for  the  Great  Falls  Historic  District  Project,  without  whose  assistance  this  report 
would  have  been  impossible* 

FOOTNOTES 

1,  Fries,  Russell  1,  '^European  vs,  American  Engineering:  Pierre  Charles  L'Enfant 
:  and  The  Water  Power  System  of  Paterson,  N*J*"  Northeast  Historical  Archaeology t 
(^Spring  1975,  Vol.  4,  Nos.  1  and  2, 

;       2.  Minute,  Book  of  the  Society  for  Establishing  Useful  Manufactures.  Original  manu- 
script In  Pa teradir Public  Library,  Paterson,  N.J. 
3.  Ibid, 

■V    4,  Nelson,  William,    Conversation  with  John  Colt*  Typescript  in  New  Jersey  His- 
torical Society*  Shorthand  notes  taken  by  Nelson  August  8  and  18,  197 S. 
:        5*  Ibid* 

b       6,  Atlag  of  the  City  of  Paterson,  New  York^  E*  Robinson,  1915, 

'       7*  Woodfort,  Clayton,  and  Nelson,  William,  History  of  Bergen  and  Passaic  Counties^ 

fcNew  Jersey*  Philadelphiai  J*  B.  Lippincott  &  Co*,  1882, 

^iJpp.  WaleneJk  li  s  mefnber  of  fhe  faeulf)?  ef  fhe  Deparfmenf  of  IndusfrriQl  iducaf  ion  end  Tiehnelogy, 
^iMenfclqir  State  Co!  lege,  Upper  Monte  loir,  New  Jeriey* 

|yv. ... 


283 


275 


International  Perspective 


Arts  and  Crafts  in  Australia— The  State  of  Victoria 

LeRey  Crist 


We  Industrial  arts  teachers  complain  endleaely  that  the  ever-changing  needs  of  youth 
cannot  ba  aarved  due  to  lack  of  materialsj  equipment  and  facilitieSp  For  many  of  us  it  is 
hard  to  realize  tfiac  people  in  other  parts  of  the  world  have  similar  problemi,  often 
magnified  several  times  by  the  social,  cultural  and/or  ^litical  conditions. 

In  accepting  an  overseas  educational  assignment^  one  must  realise  that  his  expertiie 
Is  limited  in  his  own  country  and  will  be  even  more  so  when  applied  to  the  problems  of 
another  nation.  Km  wing  tiiis,  I  must  admit  that  1  went  to  Australia  knowing  that  my  ' 
aasi^ment  would  not  result  in  any  vast  improvements  in  the  educational  system  of  the 
country,  that  my  contribution  must  be  within  the  framework  of  their  educational  system, 
and  that  any  deficiencies  in  the  Australian  educational  system  would  be  perceptible  only 
because  1  would  recognize  them  as  deficiencies  prevalent  in  America, 

In  order  for  Australia  to  progress  from  a  country  dependent  primarily  on  an  agricul-^ 
tural  and  raw  resources  economy  to  one  with  industrial  opportunities,  the  Ministry  of 
Education  recognizes  a  need  for  technical  training  of  its  people  and  has  developed  various 
educational  training  sequences  or  paths  to  attempt  to  achieve  this  goal. 

Industrial  arts  has  an  unusual  and  unique  contribution  to  make  because  it  la  action^ 
oriented  and  does  involve  manual  work.  Yet,  when  Introduced  into  the  Australian  achool 
system,  they  took  on  a  rather  curious  concept  which  does  not  necessarily  reflect  the  best 
practicei  oiP  its  origin,  1  think  it  has  inherited  the  lecture/assignment/examination  ijTi^ 
drome  of  England  which  is  a  system  considered  adequate  for  the  upper  classes  and 
wealthy,  but  which  is  not  necessarily  relevant  to  a  developing  nation.  With  the  rapidly 
changing  social  and  cultural  environment  of  Ausiraliaj  it  seems  essential  that  their  arta 
and  crafts  program  be  re- evaluated  and  revised.  During  my  assignment  in  Victoria,  rtie 
state's  Ministry  of  Education  was  in  the  process  of  doing  this  very  thing,  which  left  much 
controversy  and  confusion  among  the  educational  rank  and  file, 

STRUCTURC  OF  THE  AUSTRALIAN  SCHOOL  SYSTEM 

The  school  s>&tem  structuni  is  similar  to  the  American  system  in  many  ways,  but 
quite  differenr:  in  many  others.  First,  the  schools  are  arranged  on  the  slx^six  plan,  witfi 
grades  seven  through  twelve  being  included  in  the  Secondary  High  School,  Much  of  the 
first  four  high  school  years  is  devoted  to  the  social  adjustment  and  general  education 
concept.  Very  little  attention  is  given  to  preparation  for  the  world  of  work.  At  the  com- 
pletion of  the  fourth  year  (end  of  the  sophomore  year)  approximately  one-half  of  flie 
students  will  leave  school  and  enter  the  labor  market.  At  this  level  It  is  possible,  and 
common  practice,  for  the  students  to  enter  apprenticeship  programs. 

The  fifth  and  sixth  years  of  high  school  are  strictly  college  preparatory  and  normally 
do  not  include  any  industrial  arts  courses  except  possibly  graphic  communications.  To 
receive  a  high  school  diploma  it  is  necessary  to  pass  a  matriculation  examinationi  In 
preparation  for  which  the  bulk  of  the  Junior  and  senior  years  are  directed.  Much  of  die  ^ 
ratings  of  the  teachers,  school  and  community  are  measured  by  the  success  of  die  stu- 
dents on  the  examination.  Without  successful  completion  of  the  exam,  it  is  not  possible 
for  the  student  to  enter  the  higher  educational  institutions. 

All  schools  in  Victoria  (also  In  other  states  of  Australia)  are  centrally  controlled, 
with  all  staffing,  budgetlngi  etc,  being  allotted  by  the  State  Department  of  Education*  ; 
Supplies,  equipment  and  other  necessary  items  must  be  ordered  in  bulk  prior  to  the  close  ' 
of  die  school  year  for  the  next  year.  Currently,  an  attempt  is  being  made  to  de- centralize  ^ 


tnitead  of  having  them  sent  to  the  sch^l  from  a  central  warehouse.  If  this  is  accom* 
'^tsh#d,  U  wUl  go  into  effect  for  the  1977  school  year. 


f  kKT$  AND  eRAFTS  CURRICULUM 

j^;  Witii  de-centralization  of  the  state  system,  one  will  find  about  as  many  variations 
J^of  the  curriculum  for  arts  and  crafti  as  there  are  schools  in  the  state*  The  only  courses 
^^raich  are  sonnewhat  atandardized  are  fine  arts  and  graphic  communi  cat  ions,  with  the 

latt#r  bsing  ioniewhat  controverslalj  as  It  has  just  recently  been  introduced  to  replace 
~^i$^mical  drawing.  Many  of  the  technical  drawing  teachers  still  haven't  accepted  the 
;-Sttie  D^aronent's  concept  of  graphic  communications.  Since  it  is  a  matriculation  sub= 
i,-jiet,  tiiey  are  fDrced  to  at  least  teach  the  curriculum  content  so  their  students  can  pass^ 

lha  ^am,  Baiicallyp  the  courie  is  what  we  in  America  would  consider  commercial  arts, 

wlA  the  Uicluiion  of  architectural  and  machine  design, 
1?     Tha  couriei  most  commonly  included  in  the  arts  and  crafts  curriculum  are  cookery, 

niadl^)ointp  fabrici  (clothing),  painting  and  sketching  (fine  arts),  history  of  art,  graphic 
i  conamunicationif  woodwork,  metalwork,  ceramics,  printmaking  (graphic  arts)  and  tech^ 
Jnlcai  eiectlvea  such  as  electricity,  plaitics,  carpentry,  appliance  repair  and  home  main- 

trance.  The  technical  electives  are  only  offered  at  the  fourth  and/or  fifth  years,  and 
JnbrmaUy  not  mort  uuin  one  of  them  will  be  offered  at  any  given  school, 
J:  ,  Graphic  communications  has  many  different  approaches  being  advocated  by  the 
'  leaders  in  the  field*  Keeping  this  in  mind,  !  will  attempt  summarize  it  briefly*  First, 
:  th^e  isnoconsistency  as  to  the  grade  level  at  which  graphics  is  introduced.  Some  schools 
^^tre  Introducing  it  at  form  1  (grade?),  while  others  are  waiting  until  form  three  (grade  9). 
JftlTie  schools  that  are  Introducing  it  a  form  i  normally  have  classes  that  meet  once  a 
iVweek  for  a  double  period  (40  to  50  minutes  in  each  period)  for  a  14= week  term.  In  many 
-f  kituationi  it  is  integrated  as  part  of  the  art  curriculum  in  the  first  and  second  forms,  Ac 
Aird,  fourth  and  fifth  form  levels  they  usually  allow  two  double  periods  per  week, 
yydth  the  course  eidier  being  for  one^half  or  the  entire  school  year. 
U/-     Included  In  graphics  Is  pictograms  (pictegraphs  using abstractSj  symbolics  and  sche^ 

mattes),  pictorial  presentations,  mapping,  charts  and  graphics,  monograms,  pattc  m  lay= 

outs,  advertising  posters  and  layouts  and  lettering.  Most  of  the  emphasis  is  placed  on 
L  design  layout,  color  coordination  and  balance,  rather  than  line  technique  and  accuracy. 
.Perhaps  the  reason  for  this  is  that  the  Australian  teacher  is  a  trained  art  teacher  vvith  a 
^'limited  amount  of  work  in  graphics  and  is  more  aesthetically,  rather  than  technically, 
Idrlented. 

^  ■  In  woodwork,  once  again,  we  find  the  art  influence  in  the  shop,  as  the  wood  teacher  is 
^^ta  art  teacher  with  wood  being  his  iecondary  field.  Much  of  the  curriculum  content  is 
J  centered  around  deslpi,  wood  iculpture  and  carving,  as  proposed  by  the  State  Deparonent 
iGurrlcidum  Branch,  This  is  a  recent  change  from  the  old  manual  training  concept,  as 
|(Mily  witiiin  the  last  few  years  has  it  been  neceaaary  for  the  industrial  arts  (wood)  teacher 
fte  haVe  a  college  degree  to  teach  the  industrial  subjects  in  the  secondary  high  school, 
*JPrlor  to  ^iSt  many  of  the  industrial  arts  teachers  were  Journeyman  craftsmen  for  the 
ridkllled  cades.  One  Interestingobservation  is  the  discontent  of  the  parents  and  community 
^  wltfi  the  current  art-oriented  courses.  Much  consideration  is  being  given  by  the  teacher 
^Vj^ucatlon .  institutions  to  establishing  a  teacher  training  program  for  industrial  arts 
preachers  (graphics,  woods  and  metal s)  with  emphasis  being  placed  on  the  technical  and 
ipidUstriai  aspects 

^  Many  of  tiie  wood  shops  still  contain  a  coniiderahle  emphasia  on  the  manual  training 
^l^bdllSj  as  a  large  percentage  of  the  wood  teachers  are  still  trade- trained  persons  who 
^trf  hired  prior  to  the  requirement  of  a  degree  to  teach  industrial  arts, 

The  metalwork  in  the  Victorian  schools  also  has  an  art  approach,  with  the  emphasia 
p|ibig  placed  on  art  metal  and  Jewelry,  Other  areas  generoUy  included  in  the  metals  area 
p^p'Sheet  metal,  engine  lathe  work,  walding  and  forging*  Students  are  encouraged  to  pro- 
l^ce  projects  of  free- flowing  deaipi, 

W    "  " 

||gCHNICAL  HIGH  SCHOOLS  AND/OR  eOLLEOES 

fe';-.-  It.  would  be  unfair  to  the  Australian  educational  system  to  explain  the  secondary  high 
pfetio^  program  wl^oui  mentioning  tiie  technical  school  program.  At  grade  six,  the  stu^ 
l^^t  and  his  parents  must  make  a  choice  between  the  secondary  and  technical  high  sch^'QU 
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The  technical  high  school  is  also  organizud  on  a  Hiz-yc-ar  iihin,  with  the  firHt  two  yenrs 
being  quiteaimilaruithacuf  the  Koccmdnry  high  school,  At  rliL'  fir.st  nnd  Hccond  form  levelg 
it  is  pOHsiblt^  for  a  Hiudeiu  ifMnnfor  [u  the  other  progrnni  if  Hpiige  [a  avaiUhle,  Nor- 
mally, the  trchnien!  fiiidi  '^i  hnol  ffllM  up  to  rhe  mnxlmum  cnpncity  farly,  and  the  students 
who  are  slow  in  deciding  iire  forctfd  tuunruU  in  the  riecnndary  higli  Hchool.  rhu  technical 
schools  have  an  excellent  curriculum  and  include  ahroader  offering  of  courHon  than  moat 
of  our  American  Area  Vocational  Schools  and/or  CAjmniunity  Colleges.  The  students  are 
required  to  take  approximately  one-half  of  their  svork  in  general  ntudies  such  as  math 
and  English,  but  these  courneri  are  specially  desi^'ned  to  relate  to  the  technical  fields  of 
study  that  the  student  has  chosen,  Students  wlio  elect  to  attend  and  graduate  from  the 
technical  schools  are  not  eligible  to  enroll  in  higher  education  jjiHtitutions  without  going 
back  and  completing  the  high  school  mnnMculation  examination, 

The  State  Department  of  I-ducation  in  Victoria  is  currently  eKperimenting  with  cer-- 
tain  selected  technical  high  schools  by  allowing  the  sixth  formers  (senior  studenta)  to 
apply  for  and  take  the  matriculacion  eNamination.  At  tlie  present  timei  there  hasn't  been 
enough  students  to  take  the  exam  to  know  how  successful  this  svill  be,  but  preliminary 
results  Indicate  that  they  are  doing  a.M  well  as,  if  not  better  than,  the  students  from  the 
regular  secondary  high  schools.  Perhaps  we  should  take  a  look  at  the  Australian  tech- 
nical programs  for  some  of  our  curriculum  cons iderat inns, 

WORK  EXPiRIf  NCi  PROGRAM 

In  an  attempt  to  reduce  the  drop-out  rate  and  develop  a  better  understanding  of  the 
value  of  education  a  cooperative  work  ex|)erience  program  is  being  developed  in  many  of 
the  metropolitan  Hecondary  high  schools,  [luring  the  fourth  form  (sophomore  year),  etu* 
dents  are  placed  in  industrial  positions  for  three  or  four  vveeks  so  they  may  gain  first- 
hand  experience  and  knowledge  of  the  various  industrial  operations  and  requirements. 
This  program  gives  the  students  a  realistic  viewpoint  of  ihv  activities  of  industry  as  well 
as  an  understanding  of  the  importance  of  furtlier  formal  education.  Many  more  students 
are  now-  remaining  in  school  after  the  legal  leaving  age  of  In, 

SUMMARY 

In  conclusioni  I  feel  thnc  rny  participatitm  in  the  Australian  school  system  contributed 
as  much  to  niy  professiunal  and  education  growth  as  1  contributed  to  their  program,  1 
feel  that  participating  in  overseas  programs  has  strengthened  and  widened  my  outlook 
so  chat  now*  I  can  deal  more  effectively  with  problems  and  have  a  better  understanding  of 
how  to  deal  wath  and  work  with  individuals  and  groups,  I'hereforej  I  would  encourage 
others  to  take  advantage  of  hucIi  opportunities  when  they  present  thern selves. 

Dr.  Cfist  is  PfofessQf  of  Indusirial  Arf-i  EdusaHsn  and  Teehnology  Qf  Ngrthweif  Mlsiouri  Sfgfa  Univarsify, 


A  Rationale  for  International  Technological  Education 

Ray  Douglas  Loyd 

The  many  problenis  facing  world  societies  today  areoften  associated  with  technology. 
It  is  truei  technology  has' greatly  contributed  to  these  problems,  but  it  is  seldom  pointed 
out  that  the  technology  had  been  misaligned  by  its  users.  In  relating  design  irresponsi- 
bility, Victor  i^apanek  w  rote: 

-^ideligh  has  sgtilfied  only  evanescent  wqnfs  and  desires^  while  the  genuine  needi  of  msn  hova 
often  bggn  negltefed  by  fhe  designer.  The  economie,  psyehologieQlf  ipirit"uol,  feehnoiogiEal^ 
and  intelleetual  needs  of  o  humen  being  ore  gsuQlly  more  difficult"  and  leii  prsfif-Qbie  to  loflsfy 
fhdn  f-he  cofeRjIly  enginetred  and  mgnipglated  "wanfi"  ineuleofed  by  fsd  and  fQihion  (7)* 
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This  itatemeni  is  equally  true  if  "technology''  is  subBtltured  for  *'design"  at  the  begin- 
ning of  the  quote, 

Teehnology  ts  also  defensively  hailed  as  the  panacea  for  world  problem  a.  Perhaps 
Mm  can  be  true  if  the  users  of  technology  realize  Its  true  value  is  to  meet  genuint^  iiuman 
needs  not  Just  temporal  whims,  fanciesi  wants  and  desires. 

If  the  iocieriea  using  technology  are  over-zealous  in  satisfying  their  desires^  tech- 
nology can  and  doei  take  on  a  destructive  nature^  Nelson  aptly  stated: 

Teehnolegy  Is  a  egnsfellafion  of  infer  leek  ing  sysfems  end  aetivifies  fhat  g^f  work  done  with  a 
eonil'onHy  dimlnilhing  Input  of  human  labor^  Technology  began  as  an  eMteniion  of  tooU  arid 
m%  such  bfoughf  yneggnted  blesiingl  with  It*  Now  sworien  beyond  any  conceivable  human  leale^ 
It  rolls  along^  Q  blind  Moloch  overriding  all  needs  of  the  humsn  ipirlt^  all  tradjtiohSi  cystornif 
Idngudgsi;  roces^  idtologt€i  (6)p 

Technology  is  of  an  international  scale  and  should  be  expressive  of  the  needs  of  all 
the  people  from  all  natioiis*  Or  of  the  biggest  problems  with  technology  is  the  way  some 
nations  claim  sole  proprietorship  of  * 'their"  technology  and  express  an  unwillingness  to 
,  share.  If  anything  is  vitally  important  to  the  survival  of  humankindj  it  is  a  united  effort 
:  to  use  and  control  technology  effedtivelyp  We  must  work  together  for  the  betterment  of 
but  one  kind»  humankind*  Deutsch  exemplified  the  pressing  need  for  such  an  international 
^ort  by  writing: 

Attention  muit  bs  given  to  the  truly  terrifying  problemi  facing  humanity;  popglation  explosion^ 
mutual  atomic  qv^t^WI,  contqrninstion  of  water  and  otmoiphere^  the  dangers  of  exclusive  self- 
QUthefitlcating  orthodoxiei  and  the  tendency  to  dispose  of  graupi  of  people  and  nations  through 
luperfleiql  stereotypes  (1)* 

It  may  appear  beyond  our  preaent  conception  of  world  cooperation  but  in  a  quote  by 
Henderson,  Victor  Hugo  envisioned^  first  the  United  States  of  Europe  and  then  the 
United  States  of  the  World*"  (2)  It  is  currently  unthinkable  and  surely  unfeasible  for  this 
to  happenp  The  world  populace  today  is  divided  politically,  economically^  racially,  eth- 
nicallyi  socially,  religiously  and  physically.  Nationalism  though,  '"claims  that  primary 
loyalty  of  man  today.  In  so  doing,  nationalism  serves  as  the  greatest  divider  of  human- 
Idnd*''  (S)    Technology  should  transcend  all  these  assumed  deterrents  with  universal 

'-'  goals  directed  toward  the  betterment  of  all  humankind. 

Are  the  people  in  a  nation  of  wealth  based  upon  technology  so  protective  of  their  goods 

^  that  they  are  blind  to  certain  facts?  They  rape  the  environment  for  the  good  of  their  coun- 
try  or  ^ey  attempt  to  manipulate  people  from  underdeveloped  nations*  Deutsch  shared 
his  parception  of  the  elusive  reason  by  writing: 

^..the  meaning  of  the  twentieth  oentury  Is  manifeit  in  the  rapidity  of  change,  the  llnkoge  be- 
tween the  have  and  have-not  nations  and  people^  the  dilemmas  of  population,  growth,  ond  the 
capqbilitles  of  worldly  destruction*  {!) 

-  It  should  be  apparent  that  all  people  on  earth  utilize  their  resources  through  tech- 
nology.   Sharing  in  the  spoUs  and  suffering  the  consequences  of  this  endeavor  should  be 

r.tiia  goal  and  responsibility  of  all  nations*  This  would  require  a  complete  break  in  tradi- 

Lf  tional  barriers.  It  would  also  require  a  technological  exchange  between  all  nations, 

^       An  international  cooperative  system  of  education  would  facilitate  this  technological 

-  exchange.  The  potential  for  cooperation  and  reciprocity  exists  with  all  countries*  It  is 
f  not  a  one-sided  affair  for  no  single  system  has  ever  been  able  to  satisfy  fully  the  educa- 
l^'tlonal  needs  of  each  individual*  It  also  transcends  the  belief  that  the  participants  are  the 
^sole  beneficiaries  of  international  education  exchange  programs*  The  late  President 
^'Ljmdon  B,  Jotason  was  quoted  by  Speakman  as  stating: 

?'  Intemational  ^ueation  cannot  be  the  work  of  one  country*  It  is  the  responsibility  and  promise 
k  5  of  dl  nations*  It  colls  for  free  eKchar'^e  and  full  collaboration*  We  expect  to  receive  as  much 
p-"     Si  we  give^  to  learn  as  well  as  to  teach*  (8) 

iTtchiKslogical  education  Is  far  more  reaching  than  the  individual,  its  implications  encom- 
ipass  all  living  things  and  thus  must  be  a  global  affair. 
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The  world's  nations  nuist  siriyo  for  intcrnaticmal,  intcTHucluiiU  and  intc^rcultural  co- 
ope  rat  ion  and  iindejr'Hcanding.  A  VL^ry  inipurtant  conctpt  to  be  .stredsud  in  tluu  we  inhabit 
but  one  planet  untj  i!  ih  i\w  cnrtli.  It  belongs  to  all  the  inhahitantH  and  rhe\'  must  work 
together  to  prntei't  and  f)iH'HtTVe  riu'ir  ha[Mr;u.  ldeol()iXieH,  pliihiHophU'  md  politics  dc* 
velop  only  because  there  id  a  physii-al  entity  inherenr  in  hunian  exlHtence.  ( 'ntil  we  reach 
the  ultimate  of  spiritual  existencu  wr  rnuHt  work  together  regardleH.^  of  race^  reltgion, 
creed,  nationality,  ethnic  background  or  any  of  the  cuht^r  prft^udo  differuncoH  between 
people.  The  critical  nicssage  is  that  we  art*  of  but  one  race,  the  human  race. 

The  hopes  of  all  nationn  are  l)aHed  up(in  terhnology.  Socien'  is  dependent  upon  tech'' 
nQlogy  to  provide  new  and  better  life  styles,  Priniitive  societies  separated  fronn  modern 
technoiogy  until  recently  suddenly  switched  fmni  stcme  to  mt^tal  tools*  This  was  a  major 
step  toward  becoming  a  technologically  dependent  society,  Thev  now  expect  more  tech* 
nology  to  be  given  to  them  so  they  can  become  "civilized/* 

Nations  that  are  making  every  effort  to  become  induf  trial i/^ed  and  technologically 
oriented  reject  the  terrn  of  ^'underdeveloped  nation''  for  the  term  more  descriptive  of 
their  goal  of  rapid  development,  ''developing  nation.*'  Unfortunately,  the  primitive  tribes 
and  the  developing  nations  are  disregarding  human  needs  because  of  a  misinterpretation 
of  technology.  To  correct  mi  stakes  and  prevent  further  error,  all  nations  should  work 
toward  an  international  technological  t/ducation. 

In  a  discussion  of  the  interrelated  world  problems,  L.amy,  Newkirk  and  Miller  cited 
world  conferences  as  exemplifications  of  global  concern  and  "the  necessity  for  inter- 
national cooperation  to  create  meaningftjl  solutions  in  these  areas  of  concern.**  (4)  Global 
interdependence  does  demand  international  technological  education  interchange  and  a 
concerted  effort  should  be  made  to  espand  and  promote  this  interchange.  Technology  can 
serve  as  a  benefactor  and  unifier  uf  humankind,  but  Ilungerford  has  warned; 

,  , ,  rechnology  Is  not  amnfpe.fent,  nof  dQts  if  have  InttHeetual  capgeify.  Ultimateiy,  man  mgif 
make  the  deeisions 
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Global  Interdependence  Dennands  Technological 
Interchange  (Industrial  Technology) 

William  D.  Wolansky 

This  paper  focuses  upon  the  assistance  projects  designed  to  help  underdeveloped 
countries  expand  and  strengthen  their  systems  of  industrial  education.  Upon  the  basii 
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of  several  studies  and  personal  experience  gained  In  planning  and  executing  hlicU  a.^si^t- 
aiiGe  programs,  I  will  outline  brief  guidelines  for  those  who  may  be  involved  in  the  future 
in  lUCh  an  assignment  and  briefly  cnitline  the  role  of  n  conRultrinc  In  developing  country 
assignments « 

SAeiCORDUND 

Global  imerdependence  did  not  emerge  with  the  inaugural  flight  of  die  SST  Concorde 
to  Naw  York,  Some  20  year^  ago  the  collective  thought  cnptureU  by  a  United  Nations  re- 
port laid  thefoundatlonforglobal  interdependence,  awareness  a     interchange  of  industrial 
technology*  The  supporring  statements  follow- 
To  mn  ©3^tenf  whieh  might  have  satmed  mdeneeivable  mvmn  50  years  ago,  as  a  Unlred  Nafipni 
stydy  sn  world  soeidl  eendltloni  painfs  ogfj  there  has  GOmo  Ineredsing  recQgnitipn  fhaf  2,400 
blHlon  people  have  ssmehovv  fo  esnrrlve  fo  live  tegither,  and  ihare  together  the  resoureii  of 
the  earth;  that  genepai  Impoverishment  of  any  area  ii  a  matter  of  eoncern  fe  all  areai;  and  fhaf 
the  teahnleol  experience  and  knowledge  aequired  in  rapidly  changing  industriaU^ed  seeiefiel 
have  somehow  fo  be  made  available  to  those  egmmunifies  fhaf  are  less  advoneed  and  less 
equipped^  ^  ^ , 

That  this  hds  come  fo  pass  is  historie  and  inspiring  faef.  Indeed,  It  has  been  suggeifed  fhe 
Twenfleth  Century  will  be  chiefly  remembered  in  ftjfure  eenfuries  naf  as  an  age  of  pplitUal 
oonflieti  or  technical  inventions,  but  as  an  age  in  which  human  soeiefy^  dored  fa  fhink  of  the 
welfefe  of  fhe  whole  human  race  os  o  pracfical  objective  J 


Couple  with  chese  statements  that  it  took  80  years  to  move  from  1  billion  population 
to  2  billion*  and  then  we  doubled  the  population  from  2  billion  to  4  billion  in  the  last  40 
years,  and  it  is  anticipated  that  we  will  again  double  the  world  population  by  the  turn  of 
^ii  c'amury.  It  becomes  abundantly  clear  that  such  a  population  will  need  greater  avail- 
ability and  access  to  resources,  energy  and  alternative  forms  of  education.  As  Harbison 
pointed  out,  unless  we  develop  the  human  resources,  we  cannot  expect  to  improve  our 
lot  sociallyp  politically,  economically  or  spiritually. 

For  more  than  40  years,  as  part  of  the  overall  American  assistance  to  the  under- 
de  eloped  areas  of  the  world,  the  United  States  has  been  engaged  in  projects  designed  to 
help  underdeveloped  countries  expand  and  strengthen  their  systems  of  industrial  educa- 
tion* To  date,  assistance  projects  funded  by  numerous  agencies,  foundations,  corpo ra- 
tions and  associations  have  been  undertaken  in  more  than  40  underdeveloped  nations » 
Sidney  C*  Highp  very  insightfully  stated  his  observation: 

Indylfriai  educaf  ion  has  come  fo  be  widely  recognliid  as  an  eiienfial  csmpenenf  of  national 
'  plans  for  indysfriolUotien  and  economic  development,  and  as  fhe  United  States  continues  in  its 

efforts  to  help  in  fhe  economic  growth  of  fhe  underdeveloped  areas  of  the  world,  assistance 
projecfs  in  industrial  edgcofian  will  eonrinye  to  form  on  important  part  of  these  efforts. 

In  the  operntionof  assistance  projects  in  industrial  education  during  the  past  40  years, 
much  valuable  experience  has  been  gained  and  several  books  have  been  published  which 
ghould  be  valuable  to  person?  engaged  in  programs  within  underdeveloped  countries.  If 
future  assistance  efforts  are  to  be  improved  and  to  be  made  more  effective  «^  and  those 
:  of  US  who  have  been  involved  know  they  can  be  -  it  is  important  that  the  previous  experi- 
^  enoe  be  systematically  studied,  organised  and  applied  to  the  planning  and  carrying  out  of 

future  programs,  .  i  ^ 

Frequently  governments  and  funding  agencies  are  mutiially  motivated  by  social  ana 
economic  development  in  funding  industrial  education  programs  in  deveinping  countries, 
\  The  parmerihip  and  dialogue  with  diose  responsible  for  planning  frequently  precede  the 
'  tppoinment  of  a  project  director  or  staff  and  program  consultants, 

A  study  conducted  by  the  United  Nations  Research  Institute  for  Social  Development 
^■'on  Voeational  Training  in  Developing  Countries:  A  Survey  of  Expert  EKperienC:es  drew 
r  this  obiervation: 

Hi-."'-- 

Studies  e^duoted  In  a  variety  of  letfings .  * , have  highlighted  the  Imporfdnce  of  qualifafivt 
deficiencies  in  human  resourcei  —  specifically,  ihoftdges  of  frained  perisnnel  and  vorioui 
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skills  =-  as  a  Hmiffrig  tQCter  en  fh*  capacity  of  deyeiloping  countriai  fy  absorb  new  Investment  * 
Knewledge^  <^  'U^  capacities  end  atHfudes  sf  peoplo  ate  now  c.  •sidered  to  be  as  Important  for 
develepmenf        ^le  prcjvUipn  of  J&Qpital  ^  If  not  more  50^^ 

Because  of  thc*?c?  dc^ficiun*. wi'  in  InUuHirial  t  Jucarion  n't'  foiTunatc  to  hnvo  the 
opportunity  for  involvorpent,  Uoucver  rcsLMrch  svouKl  cast  caution  to  uh»  rt'riuipd  one 
caution  is  that  we  whobf^  i^Citic  invulvt'dnccUto  pos^eny  not  only  the  HkiliH  of  our  particular 
profession  but  wo  mjij^i  :o  recogniv^e  that  cultural  differences^,  hi  lateral  agrci'nicnts,  ad* 
minlstrative  structure  iinJ  ^tage  of  tf>chnological  deveiopinent  will  prer^ent  a  iinique  set  of 
circumstances  tind  prr'^icm?^* 

Hosv  does  one  even  he^in  ennteinpUue  \  H?.'t  of  ^uidelineH  Thar  wouUl  function  even 
rninimally  in  nach  divcrHe  cultural  HCtrinii/C'  rtu'  periornumce  requi ivnient^  df  a  project 
director,  supeTvlBOr,  r>.'ach?.  r  and  cunsylt. nn  furtiier conipllcntc theprobleni  of  what  would 
consritute  workable  guidelines, 

(n  spite  of  the  ccmplexity  and  diver.sity  which  impinpe  upon  the  problem  of  establish* 
ing  such  guideline.^j  I  'mis'v  drafted  severai  guidclint'S  for  your  cimHideration  and  discus- 
sion. I  do  thig  b<'Ue^ving  that  sonie  beginning  i.-  better  than  waiting  for  someone  to  take 
courage  and  perhaps  falUng  to  get  the  ball  roll  in...  ^Phene  guidelines  are- 

1.  Comprehenii ve  planning  (master  plan)  !s  neeessar)!^  to  eifabliih  lorig^range  and  shtft^range 
gsals^  sbjgetivgk^  pHoririesgnd  prgeedures,  The  hast  counfry  or  agency^  assisting  body  and 
esnsultants  need  to  know  the  abjeefives  of  the  pragram  if  the  yast  range  of  activities  pro'^ 
vided  by  all  parHes  are  to  be  infegrafed  info  a  developmental  plan.  Freqyenfly  such  plans 
are  prepared  by  the  hosf  csunfry  with  ej^pertile  aiiistoriCe  provided  by  the  Funding  agency. 
pFDieet  feasibility  srudies  provide  the  data  base  for  subsequent  pkinnlng. 

2*  An  industrial  educarion  proiecf  in  an  ynderdeveloped  country  should  acquire  bilateral  agree- 
msnt  between  the  host  eounrry  and  the  assisting  b^y  or  esnrraeting  agency.  Funding  agen- 
cies, foyndaHons  and  assisting  bodies  may  engage  in  negotiated  eontracts  without  clearly 
defined  pdlieles  and  procedures.  Far  examp!e#  ai  a  consultant  are  you  an  emplayee  of  the 
funding  agency  or  the  Institution  you  provide  the  services  to  during  your  work  period? 

3,  Large  scele^  long  term  plans  must  be  endorsed  by  nafional  leaders  of  the  recipient  country 
and  e?<ecutive  officers  of  the  fijnding  agency.  Governmental  agencies,  international  orgon- 
I^ationi  and  foundations  frequently  find  such  endoriernentl  to  be  mutually  beneficial  and 
necessary*  Long  tenm  projecrs  tend  to  be  more  octisi  and  ej^perimtnt  oriented  and  bring  the 
key  admlnlstratori  of  the  funding  agency  into  a  working  partner^ip  or  dialogue  v?ith  those 
in  the  host  country  responsible  for  making  and  executing  public  policy.  This  il  particularly 
true  of  vocational  education  or  Industrial  education. 

4,  Sufficient  assistance  in  relation  to  any  proposed  expansion  —  physical  facnitles,  equipment^ 
skilled  personnel,  consultants,  evaluation,  management,  instructional  materials  —  Is  gen- 
erally hnited  to  underdeveloped  areai  rather  than  underdeveloped  cajntrles.  Two  viewpoints 
are  follov'ed  in  assisting  developing  countries*  One  view  supports  an  emergency  short-terrn 
Impact  with  fijnding  to  absorptive  capacity,'  the  second  and  more  logical  is  the  long  range 
planning  curried  out  in  a  luitain^  rnanner  for  several  years,  Problems  arise  here.  As  gov- 
ernment ardencies  change  so  do  appropriations;  economics  also  change*  Military  sk irnii'shes, 
civil  warj,  etc.  also  interfere  with  progress  of  long  term  projecti*  VVhatever  fundi  are  avail* 
able,  tfie  problem  is  generally  not  with  a  lack  of  funds  but  rather  with  acquiring  the  re^ 
sources  and  local  cornmitment  to  expedite  program  development  and  expansion, 

5,  Provision  for  an  adviiory  b^rd  on  industrial  education  is  necessary  from  several  points  of 
view.  Local  Input  Into  the  planning  is  vital  to  establishing  a  nucleus  of  leaders  possessing 
community  undefstandlng  and  acceptance  of  the  project.  L^ol  educators  must  learn  haw  ta 
utilize  the  Cffnmunity  resources  through  the  use  of  the  advisory  beard, 

6,  Consultants  should  be  used  to  provide  specialized  services  needed,  A  vast  range  of  activities 
cound  be  provi  -  H  from  conducting  a  feasibility  study  to  evaluating  a  project.  Most  con- 
sultants  work  on  temporary  or  contractual  teirns.  They  are  generally  backed  by  university 
research  capablUtles  and  resources* 

7,  Specialists  frequently  ore  employed  t©  provide  necessary  assistance  In  program  planning, 
executi^  and  staff  developnent*  The  tendency  Is  to  retain  the  professional  ipecialist  on 
a  limited  contract,  sufficient  in  duration  to  enable  local  perionnel  in  the  host  country  to 
understudy  these  experts  and  take  over  the  administrative  and  instryctionol  rolei, 

8,  Because  graduate  progrortii  are  not  readily  available,  graduate  fellowships  and  staff  develop-' 
ment  must  be  an  integral  port  of  any  large  scale  asiiitance  project*  This  too  is  a  long  term 


3  iV 

Mbpr©|e€t.  Certs  far  travel^  esnpus  housfngj  Qyt-oMtafe  feei^  resaereh  and  graduofe  pro- 
gram ifirfchment  are  unusual  ty  high, 
~     9*  Penonnal  itabnify  1%  Q  deiifabie  faefor  for  csnHnuIfy  In  fht  pslicies  and  operoHan  proee- 
dures  of  a  given  pfe|fqf,  ^frt  spfOiolUfs  are  rtfracftd  ond  Indigent  ifoff  take  aver  the 
majBr  re^^enilblllty  for  the  opefotlonal  progrsn^  It  Is  essential  that  the  ©rgani^afl:  and 
pfae^ural  eornpgnents  have  been  sufficiently  understudied* 
10*  An  gvajugHan  project  or  progrom "tvalyatioo  must  include  a  scanning  of  oil  eompondnts  be^ 
g!nning  with  prep?irtd  plani^  staff,  ourrlculumj  instruetlonal  equipment  and  materioli^  foeili- 
ti«S,  cmHf  etc*  In  termi  of  pfO|ect  goals  and  objectives*  In-depth  study  of  obvious  difficult 
areas  should  lead  to  necesiary  adjustmentSi  Periodic  evaluation  findings  should  be  shared 
with  administrators,  the  Ending  agency  and  project  staff, 

Ttoia  seeking  giiideilnea  for  assistance  programs  will  invariably  find  themselvea  in 
a  naw  cultura  with  differing  values,  priorities  and  attitude  toward  industrial  education* 
Ulrtmately  it  will  become  necessary  to  find  responsible,  active  and  aggressive  local  in- 
stitutional and  community  leaders  to  gupport  the  e?cpansion  of  a  particular  program*  The 
studonts  wHl  be  the  beat  advocates  of  your  program , 


THE  ROLE  OF  THE  CONSULTANT 

The  consultant  is  looked  upon  as  an  outsider*  As  a  newcomer  to  the  project  or  pro- 
gram, he  can  readily  aee  the  problems,  the  inefficiencies,  the  wastes  and  the  organiza- 
tional limitations  to  which  local  personnel  have  become  inured. 

A  consultant  ia  trained  to  ask  questions  and  to  focus  his  attention  on  trouble  spots. 
One  might  say  that  his  principal  role  is  the  task  of  analyzing  alternatives  and  preparing 
recpmm  enda  tion  a  * 

Conaultanta  are  employed  to  provide  contractual  or  advisory  servicea*  They  may 
provide  a  wide  range  of  activi ties  but  are  frequently  contracted  to  provide  very  specific 
service!, 

Conaultanta  emerge  from  many  agencies*  There  are  individual  consultanta  with 
particular  expertise,  those  working  out  of  large  consulting  firms  and  others  working  out 
of  research  institutes^  government  agencies,  international  organizations  (International 
Labor  Organization,  Intematlonal  Bank  of  Reconstruction  and  Development  and  lnter= 
national  Cooperation  Agency)  and  the  universities, 

hi  each  case  the  independent  Judgment  and  experience  of  a  reapected  outsider  may 
provide  fresh  skills,  find  a  fresh  approach  to  a  problem,  apply  previous  methods  uaed  in 
die  developed  country,  concentrate  on  ftmdamental  problems  and  prepare  future  plans 
wltti  rninimum  distractiona. 

Roles  of  the  consultant  are: 

1,  The  censulfant  iheuld  have  the  client  organization  identify  and  cleorly  define  the  problem 
before  he  decides  to  accept  or  fejeet  a  specific  ean^ltlrig  assignment:  What  needs  to  be 
done,  when,  whot  funds  are  available? 

2*  He  sinquld  itudy  the  contract^  its  ei;^  MIqI  paintSj  the  client-censultant  relotionihip^  fees^ 
reports,  deadlines. 

3*  He  should  know  the  specific  toski  is  be  performed^  the  available  Internal  ressurcal  and  other 

prevlags  local  consultant  reports. 
4.  He  should  know  the  persons  he  will  be  reporting  t©  and  presenting  the  reesmmendations  to* 

He  should  learn  some  of  the  biases  and  previous  barrleri  that  could  not  be  evercome. 
5*  He  should  do  his  research  diligently  collecting  alt  evQilsble  data  related  to  the  specific 
/  problem  area  and  intefvlew  per^ns  whs  hove  concern  and  Information  about  tht  prablem, 

6#  He  should  work  in  his  ares  of  expertise  and  onalyEe  alternatives  and  call  on  other  special isti 

If  neces^ry.  In  pre^rlng  reeertimendatl^s  it  may  be  wise  for  him  to  prapese  varlojs  cost 

rnod#||»  It  Is  Important  that  the  reconmendations  ore  implemented  if  his  services  are  to  be 

continued. 

7.  He  sh^ld  |u^lfy  his  recommendatlans  with  accumulated  data*  Pfojectlons  must  be  deter- 
mtned  with  cart* 

He  sh^id  review  the  tentative  report  and  be  prepared  to  revise  it  afttr  discussion  with  the 
O^tnlstrators.  All  insights  and  information  which  sonfimi  or  strengthtn  the  recemmendatians 
e  wMI  improve  the  final  report*  He  should  Include  an  admlnlitrative  abstract  for  clarity  and 

brevity  of  report* 
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9s  He  should  e.htck  fo  ensure  fhaf  sll  duHei  and  services  were  pfevlded  as  ipesiMid  In  the  dsn- 

UocU  The  findings  shegid  answer  fhe  various  camponents  of  fhe  problem, 
10,  He  sh^ld  pref^re  a  bill  grid  fee  voucher  for  his  servicei. 

1  have  found  n  publicaiiijn  which  svill  bv  parti^^uhirly  iielpful  to  pcM'sonn  who  wish  to 
bgcome  n  consuicnnt  in  a  duvclophig  country.  It  is  NUinunl  nn  the  i^fio  of  ClonHultants  in 
Developing  Countries,  Unitt\l  Nntions  InduHtrlnl  Devt^lopnu^nt  ( ir^nnij^iition,  Vienna.  U  N,* 
New  York,  1^72, 

As  a  professional,  expertise,  othicH,  Ucdicntion  andHensitivity  to  cultural  differences 
make  the  Important  difference  in  succusri  and  rcwarLi  or  fnilurc  and  diHappointnicnt.  In 
either  case,  the  consultant  is  richer  herauso  of  Cfinsuirin^  cN-pcrience. 

In  syninuiry  cheiv  ;nH=  tluvc  ixHiipontiitH  which  arc  essential  for  international  tech= 
nological  exchange.  These  a  re  j.  hunuin  basi^  for  involvement  in  such  projects^  a  manage- 
able sec  of  operational  guldalint'ri  for  all  those  involved  and  clea rly  defined  roics  of  all 
personnel  directing  and  responHihlc  for  the  projL'ct  mission  objectives, 
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Total  Immersion  in  Metrics 

James  M.  Caldwell 

To  make  this  prc'Scncjtion  applicable  to  your  shop  or  laboratory,  you  will  have  to 
think  Ntrn'IUC;.  If  you  do  this,  your  prograni  will  be  successfuL  The  metric  systeni  is 
the  application  i:>f  the  decimal  number  to  weights  and  measures, 

I  probably  would  not  beprcsentingthis  today  if  William  the  Conqueror  had  not  arrived 
in  England  in  UJhCn  Prior  to  this  tirne,  hlngland  had  a  multiple-of-ten  system  in  mathe^ 
macics.  If  your  Ciongress  had  enforced  its  original  Weights  and  Measures  Act,  both 
England  and  the  United  States  would  have  adopted  the  metric  system  years  ago. 

The  metric  system  has  no  fractionsor  ^'imperial**  terms  f  referred  to  as  "customary 
units**  in  the  l*nited  States)^  only  decimal  and  metric  terms,  This  system  of  measure- 
ment has  developed  in  five  stages:  (1)  Napoleonic  -  meter,  gram,  second*  (2)  C.O.S.  -  cen- 
timeter, gramj  second;  {:\)  M,K,b.  -  meter,  kilogram,  second;  (4)  MK.S, A.  -  meters  kilo- 
gram, second,  ampere;  and  (5)  -  (Systems  IntetTiational) -  with  its  seven-base  units- 
meter,  kilogram,  second,  ampere,  Kelvin,  mole,  candehu 
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These  developmenti  were  influenced  by  the  fullowlng  historical  events? 
1,  In  1790,  the  Ffeneh  NaH^neil  Aiiembly  Cammiffet  bggan  v^sfk  on  ihe  pssiibilify  of  □  ratfonal 
Sf^tm  of  messyrementl* 

2^  In  1870,  BritQin  end  th©  United  Ststti  suthoriatd  the  usi  of  mm\c  weighri  and  mesiurei*  Af 
thetsne  f'mm,  France  colled  on  inttPnetionQl  convinHoii  to  unify  and  standardke  the  ysry^ 
!ng  miffis  s^%fsm%  rhoif  wttre  then  being  develepid.  Thii  conference  *-nded  w\*h  the  iigning 
of  Q  treaty  ©n  metriGi  snd  the  f^Tiistion  ef  the  InternqtiOngl  Cernrnittee  on  Weights  and 
Messy  res* 

3*  Affef  Werld  War  I  the  M,K*S.  system  was  Intredyced  and  b^eesmi  o  wofiJng  toel  of  the  elee* 
trlqal  fndu^iy* 

4.  After  the  World  War  II  the  Interndtienal  ilectro-TeehniCQl  CommiiiiQh  developed  the  Giorgi 
Sy^etti  ©f  M,KiSpA, 

5.  In  \967'-6M  the  InttmstionQl  Commiiitpn  on  Weighfts  and  Meoiufes  adopted  Systems  Inttr- 
nstlonolp 

TTie  metric  system  that  1  will  be  talking  about  is  the  latterj  Systems  International, 
ROC  die  Continental  metric  system  which  you  may  have  had  in  your  schooling  and  which  is 
gri]i  in  use  in  most  mathematic  textbooks  today* 

There  are  fourbasicreasons  why  the  world  is  going  SI  metric.  They  arei  (I)  Unique^ 
negs-each  quMtity  has  only  one  unit,  (2)  simplicity -a  decimal  structure^  (3)  Cijherence- 
having  no  converilon  factor,  and  (4)  absoluteness  -  independence  from  gravity. 

This  iyiiem  was  recommended  to  the  world's  governments  in  196S  by  the  International 
Committee  for  Weights  and  Measures.  It  was  endorsed  by  two  other  international  com- 
mittees:    One  on  standardization  and  one  concerned  with  el ecrro- technical  matters. 

There  is  only  one  standard  for  each  unit.  This  is  set  by  the  international  Standard 
Organization  which  ii  composed  of  70  member  countries,  representing  about  90  percent 
of  die  world's  ^population.  In  the  imperial  or  customary  system,  units  of  measurement 
and  eapacity  vary  among  countries^  for  example^  a  difference  of  240  pounds  may  CKlst 
hetw^n  die  long  and  short  ton.  The  fluid  units  of  measurement  also  vary  between 
En^and  and  Ae  United  States.  Even  though  the  terminology  is  the  same,  our  gallon  is 
'one-fiftfi  larger. 

In  die  flrit  100  years  of  its  use,  1780-1880,  about  20  percent  of  the  world  adopted 
idm  measuring  system.  In  the  next  50  years,  1880-1930,  its  use  had  spread  to  about  60 
percent.  In  the  last  50  years  a  tout  90  percent  of  the  world  have  committed  themselves 
m  metric. 

The  reasons  that  we  in  Canada  have  gone  metric  are: 

1,  Its  use  of  the  deeimal  tylttm. 

2*  If  Is  used  by  90  peregnt  ef  the  world's  pspulstion, 

3.  Uolts  ©f  meqsgr^inti  are  precisely  the  same  in  all  countries. 

4*  All  units  af  meQajrement  are  rationally  related  to  one  another. 

5*  About  SO  percent  of  the  world's  trade  and  eommefce  is  eondusted  using  metrie  units, 

6.  The  world  hss  become  a  "global  village"  and  we  in  ConadQ  cannot  isolate  ogrielves  frofr? 
this  world. 

7*  It  is  in  harmony  with  our  accounting  and  monetory  system. 
8.  All  standards  are  International. 

Our  indystry  is  converting  for  economic  reasons, 

(q)  Redyetion  In  the  multitude  of  available  sizes. 

(b)  Reduction  of  inventory, 

(e)  Simplified  accounting. 

(d)  Conformity  to  the  low  of  the  land. 

Labor  unions  are  cooperating  in  the  implementation  of  this  program. 

In  Canada,  metric  conversion  is  being  introduced  and  controlled  by  the  Metric  c:om- 
mlsslon  in  Ottawa,  with  the  aid  of  four  federal  departments  and  their  counterparts  at  the 
pitivinclal  level.  The  development  of  standards  and  the  educational  program  in  industry 
^and  education  is  governed  by  11  sectors  or  steering  committees.  Committees  are  com- 
poied  of  representatives  from  over  2(XJ  national  organizations,  from  industry,  agricuE- 
ture,  edueation  and  consumer  groups. 

The  metric  conversion  program  is  being  Introduced  in  Canada  in  three  stages; 
(1)  Awareness,  1970-1974;  (2)  preparation,  1973-1976;  and  (3)  implementation,  1975-1980. 


The  tranaition  period  is  between  8  and  12  years,  with  1980  as  the  target  date.  If  the 
United  States  govemmerit  decides  to  go  metric,  our  country  will  reduce  this  period  to 
eight  years  in  order  to  increase  the  effectiveness  of  our  industry  in  international  trade. 
In  S,l,  there  are  only  neven  base  units.  The  rest  arc  derived  from  these  units. 


sASi  mm  OF  s.u 


1 ^  Length 

meter 

m 

2.  Mg$i 

ki  logrsm 

kg 

3,  T?me 

lesond 

4.  Eleafric  currenf 

ampere 

A 

5.  Thermodynaniic  t'emperatgre 

Kelvin 

K 

6#  Amounf'  of  lubifanee 

mole 

mol 

7.  Ljminoul  inf-ertiif'y 

condels 

cd 

SUPPLiMENTARY  UNITS 

1  i  Plane  angle 

radisn 

rgd 

2i  Solid  angle 

stersdisn 

5r 

The  standard  for  the  meter  was  set  200  years  ago.  It  wai  one-quarter  miilionth  of 
the  earth's  circumference  through  the  I'oles  on  a  line  through  Paris,  France.  Today's 
measuring  methods  have  proven  this  inaccurate  by  a  few  meters.  Since  1960  one  of  the 
wave  lengths  in  the  red-orange  range  of  the  element  kr>T3ton  86  has  been  used  as  the  base 
for  the  meter.    The  use  of  light  refraction  in  measurement  provides  eKireme  accuracy. 

In  the  ,  metric  system,  no  abbreviations  are  used.  The  way  that  the  units  are  pro- 
nounced or  written  may  vary  between  languages,  but  the  symbols  are  the  same  in  all 
languages.  The  symbols  are  not  identified  by  punctuation  and  are  used  only  In  the  singular 
form.  They  may  be  used  directly  in  any  algebraic  problem. 

The  quantity  or  amount  of  any  unit  is  indicated  by  a  prefix  from  TERA  (lO^^,  one 
trillion)  to  PICO  (10^=^^,  one  trillionth).  Such  terms  as  TERA,  GIGA  and  MEGA  are  at 
present  being  used  in  our  province  to  describe  present  and  future  hydro  power  require- 
ments. With  the  use  of  S.I.  units  and  prefixes,  personnel  in  the  fields  of  chemistry  and 
the  electrical,  atomic,  space  and  earth  sciences  will  be  able  to  talk  to  each  other  without 
conversion  charts  for  the  first  time.  This  is  because  all  base  and  derived  units  are  con- 
nected, whether  they  represent  length,  mass,  time,  energy  or  temperature-'  whether  ihay 
are  poaitive  or  negative. 

The  S.L  metric  system  is  governed  by  18  basic  rules.  If  we  follow  these  rules,  the 
introduction  of  metrics  into  the  public  schools  will  be  easy  and  successfuU  These  rules 
are  simple  and  logical.  If  the  multiplicity  of  names  and  the  fear  of  learning  a  whole  new 
vocabulary  seem  alarming,  be  at  ease.  The  goveniment  of  South  Africa  says  that  the 
understanding  of  only  12  words  is  the  basic  requirement  for  the  average  person  to  Uif. 
this  system. 

These  words  are- 

m«ga  kilo  dscl 

eenti  milll  meter 

hectare  liter  gram 

rrtetric  ton  paiQol  degfes  Celliyi 

The  units  of  electricity  and  time  are  not  affected  by  nietrication. 

Imperial  and  customary  volunie  each  have  11  standard  units.  These  units  are  re^ 
placed  by  only  two  in  metric.  They  are:  (1)  The  cubic  meter  or  metric  tonne,  and  (2)  the 
cubic  decimeter  which  in  the  continental  system  is  referred  to  as  the  liter. 

in  the  units  of  force,  four  terms  will  replace  the  seven  presently  used.  In  units  of 
linear  measurement  from  the  light  year  to  the  micrometer,  the  re  are  only  five  terms  in 
S.I.  metric.  In  the  imperial  or  customary  sysi'em,  from  the  reduced  distance  of  a  nautical 
mile  to  a  mil,  there  are  12  terms. 

in  Canada,  we  have  already  converted  weather  reporting  to  metric  terms  svith  Celsius 
temperature,  millimeters  of  rain  and  centimcturs  of  snow.  Health  and  beauty  products 
are  now  packaged  in  metric  units.  Dairy  products  and  soft  drinks  are  being  converted. 
The  wine  industry,  which  had  S6  sizes  of  bottles,  import  and  domestic,  will  reduce  the 
number  to  five  sizes. 
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b'O  far  we  have  discussed  the  general  backgroundof  metrics  in  c:anada  and  the  world. 
Now  the  development  of  S J,  metrics  will  be  described  in  the  Industrial  Arts  Department 
of  our  ichoel. 

In  aprliig  1971,  rh&  members  of  the  industrial  arts  staff  in  our  school  were  discuss- 
ing the  metric  iystem.  The  Canadian  government  had  prGsented  a  White  paper  to  Pariia- 
mmtt  in  1970  on  the  advantages  to  our  country  of  converting  to  the  metric  system. 

During  tfie  fall  term  we  discussed  the  feasibility  of  introducing  a  pilot  program  of 
mtoric  education  in  industrial  arts.  We  received  permission  from  our  board  and  the 
b^aranant  of  Education  to  begin  this  program.  When  permission  was  given,  neither  we 
nor  the  granting  authorities  had  heard  of  SA,  metrics.  More  by  luck  than  good  guidance, 
we  became  aware  that  S,L  did  exist, 

'  It  had  always  been  our  practice  to  buy  steel  scales  manufactured  in  fingiand  because 
they  are  easier  for  the  students  to  read  and  more  economlcaL  When  we  received  the  new 
metric  moBlBBs  they  were  marked  zero  to  three  hundred  millimeters  with  no  centimeter 
markingi.  This  was  a  surprise  so  we  contacted  the  representative  of  one  of  the  manufac- 
mrers  of  steel  rules  located  in  our  city  and  asked  for  an  explanation.  We  were  informed 
Itot  the  continental  metric  system  was  on  the  way  out,  and  that  all  metric  countries  were 
changing  to  the  S.L  system*  He  was  not  fully  conversant  in  this  system  but  did  contact 
his  home  office  for  additional  information  that  they  might  have  had  on  this  new  metric 
system.  British  Steel  forwarded  to  us  pamphlets  and  plioto  copies  of  articles  that  had 
appeared  in  publications  and  newspapers  andthenameof  London's  school  librarian,  whom 
we  eonteeted.  The  school  librarian  provided  us  with  curriculum  outlines  and  two  baiic 
referenee  books.  One  of  these  texts  was  used  as  the  guide  in  developing  the  industrial 
arts  metric  program  in  our  school. 

The  delay  in  receiving  the  minimum  tools  required  to  begin  the  program  caused  each 
shop  to  begin  the  project  at  a  different  time.  The  delay  was  caused  by  the  lag  in  tool 
manufacturing  proportional  to  the  demand  caused  by  metric  conversion  in  England.  The 
drafting  shop  had  no  problem  inacquiringmotric architect  and  engineering  scales  because 
one  of  the  large  suppliers  in  our  area,  a  German  manufacturer,  was  already  manufactur- 
Irtg  metric  equipment,  The  auto  shop  had  no  problems  in  acquiring  metric  wrenches  and 
sockets  bevause  one-fifth  of  the  cars  on  our  roads  are  metric  imports.  Dy  fail  1972  we 
had  acquired  enough  equipment  to  start  the  program  in  drafting*  auto  mechanics  anrf 
woodworking,  The  metal  shop  conversion  was  delayed  until  spring  19v3, 

In  drafting,  three  ninth  grade  classes  of  simUar  ability  were  selected  to  participate 
In  the  project.  One  class  was  completely  immersed  in  metrics;  the  second  used  a  con- 
version program;  the  third  remained  on  the  Imperial  system  to  provide  a  base  for  evalua- 
tion of  the  metric  program.  In  the  all  metric  clasSp  a  detailed  background  of  metrics 
was  presented.  In  the  conversion  class,  the  emphasis  was  on  the  conversion  of  imperial 
to  metric  units. 

In  a  scales- reading  test,  after  the  thir '  cycle  (a  cycle  equals  2-1/2  hours)  the  class 
that  was  immersed  in  metric  was  approximately  20  percent  superior  to  the  class  in  the 
Imperial  system,  while  this  class  was  5  to  10  percent  better  than  the  conversion  class, 
A  survey  taken  at  the  end  of  the  eighth  cycle  showed  that  BO  percent  of  the  metric  class 
could  read  and  understand  the  metric  scale,  rhe  conversion  class  was  having  more 
.difficulty  than  the  metric  class;  only  55  percent  stated  that  it  was  easier  to  read  the 
metric  scale. 

In  centering  a  drawing  which  involves  Hubtractions  and  additions  fewer  mathematical 
errors  were  made  using  millimeters  than  for  the  same  operations  using  the  imperial 
fraction  system. 

In  the  woodworking  shop,  one  class  in  seventh  grade  and  one  in  ninth  grade  were 
selected  to  participate.  Here  the  program  used  was  conversion.  The  practical  work  in 
ttiii  shop  required  using  only  linear  and  volume  S.l,  metric  units.  From  the  results  of 
six  different  practical  ^teats  in  linear  measurements  the  seventh  grade  students,  when 
using  tfie  S.I,  metric  systemp  were  more  successful  in  accurately  measuring  to  the 
nearest  millimeter  than  students  of  the  same  ability  using  the  imperial  fraction  scale  to 
the  nearest  1/16  or  1/32  inch, 

The'grade  nine  students  immersed  in  the  meter  system  were  more  competent  in  the 
Engliih  imperial  linear  measurements  and  therefore  tended  to  use  it  in  both  thinking  and 
working.  However,  as  they  worked  and  used  the  metric  system  they  were  surprised 
at  how  easy  it  was  to  use.  In  fact,  a  year  later  these  same  students,  now  in  first  year 
of  high  schoolp  requested  that  they  be  allowed  to  convert  the  dimensions  of  their  projects 
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from  imperial  to  metnc.  They  found  it  more  efficient  in  prt^paring  their  bill  of  materiai- 
riguring  the  cost  of  their  project  and  accurntdv  laying  out  their  prujeets. 

In  teaching  voUinie  nicasuremont  (d  ni^)  which  takes  ihc  place  of  figuring  board  faec 
the  seventh  grade  HtudentH  had  difficulty  using  the  posver  of  10  in  rnultipiving  And  dividing! 
This  difficulty  was  coni|x)unded  because  they  did  not  know  thei r  timcF  table  This  was 
not  a  problem  in  grade  nine.  Here,  mathematicoj  aecurncv  became  a  problem! 

In  the  auto  shop,  three  ninth  grade  classes  were  gelejted  to  participate  and  S  I 
metrics  was  introduced  as  part  of  a  general  auto  course.  Tho  emphasis  svas  on  metric 
size,  thread  and  displacement.  Metrics  \verc  Introduced  inro  practical  problems  such  as 
measuring  and  checking  manufacturer^H  tolernnce.  Metric  ti)ols  were  in  continuous  URe 
by  these  classes  ari  they  disnKmrled  and  jH^vmhk-d  mntrirs  nianufactured  lu  metric  stand- 
ards. 

Immersion  directly  into  the  metric  svstem  with  no  conversion  is  recnmmended  by 
the  nritish  Consultative  C'ommitt.^e  on  Metric  t  urriculuni.  I  hls  approach  was  reinforced 
by  nur  experience  in  this  pilot  year.  We  discovered  it  was  easier  for  the  students  to  use 
metric  measurements  without  conversion,  especiailv  those  students  who  mifiht  have  been 
classed  as  slow  learners,  "  e     .  . 

In  fall  all  four  shops  placed  the  complete  junior  high  school  program  in  total 

immersion  of  S,l,  mvtnc  with  no  conversion,  except  in  the  auto  shop  w^here  a  dual  program 
was  introduced  in  ihv  ^l  i  vicing  of  powt^r  plants  nuinufactured  in  both  metric  and  the  im- 
perial measuring  systems. 

In  1974  our  high  school  program  in  industrial  arts  was  converted  to  metric.  Here 
Decause  of  the  limned  amount  of  information  and  drawings  avaiiable  in  metric,  conversion 
naa  to  be  used  lu  alhnv  u  wide  range  of  project  selection  by  students 

foday  our  program  is  tot^Uly  metric.  Weare  the  onlv  department  in  our  school  using 
the  metric  program.  In  the  last  two  school  terms  w^e  have  changed  our  means  of  intro? 
clucmg  snidents  in  merries  completelv.  As  I  mentioned  previoush',  we  began  with  a  de- 
tailed mtroducfinn,  including  rules  and  procedure  for  S.l.  metric.  Experience  has  shown 
that  this  IS  a  w^aste  of  teaching  time.  Now  we  start  each  term  as  if  the  student  ia 
already  living  in  a  metric  world  and  using  It  everydav.  This  has  resulted  in  complete 
student  acceptance.  ' 

In  developing  this  prugram,  the  major  problem  that  we  encountered  was  the  lack  of 
backup  services  wliicli  ever)^  teacher  depends  upon.  TcKtbooks,  for  example,  were  a 
major  problem,  as  no  suitable  ones  were  available.  The  llritish  textbooks,  which  are 
very  limited,  are  written  on  the  assumption  that  the  reader  knows  S.l.  metric  and  the 
related  trade  practice  standards.  The  rest  of  the  available  textbooks  use  the  conversion 
approach  svhAch  has  many  pitfalls.  Iho  most  prominent  of  these  limitations  is  the  use 
of  decimals.  One  of  the  laws  governing  S.I.  metrics  is  simplicity  of  application.  There- 
fore the  mulrlplicity  of  decimals  is  inconsi.  ;.'nt  witk  f^is  rule. 

Also,  there  were  no  films  or  film  strips,  ti^ansparoncies  or  teaching  aids  avaUabla 
when  we  srarted,  and  these  are  still  unavailable.  The  same  thing  applies  to  working 
standards  and  allowances,  the  new  standard  sizes  of  material  and  the  approved  trade 
standards.  We  had  to  develop  these  for  our  ow-n  classroom  practices,  I  am  happy  to  re- 
port that  a  large  percentage  of  these  have  been  adopted  as  the  national  standards  by  their 
particular  sector  committees. 

As  wc  used  the  total  immersion  system,  all  work  had  to  be  prepared  by  the  teacher 
to  elimmate  student  conversion.  In  drafting,  for  example,  this  required  a  multitude  of 
drawings  to  cover  our  6-year  program.  In  addition  to  this,  prints  reading  tests,  symbol- 
reading  tests,  transparencies  for  each  theory  and  practical  lesson,  and  the  midterm  had 
to  be  prepared.  In  the  other  shops  work  load  and  preparation  were  as  heavy. 

Approximately  2  years  ago,  when  our  publishing  industry  entered  the  field  of  pub- 
lishing metric  textbooks,  the  continental  system  which  was  familiar  to  them  was  used 
and  the  drawings  themselves  were  merely  converted  to  metric  numbers.  These  we  re= 
jected  in  our  bmk  reports.  Nows  our  publishing  industry  is  ready  to  pLiblish  textbookg 
using  the  b.I.  metric  system.  Their  smiles  managers  have  asked  us  to  review  draft  texts 
for  content  and  reliability. 

In  conclusion,  I  briefly  mention  the  cost  of  our  experimental  program.  Conversion 
costs  were  not  as  expensive  as  we  had  anticipated.  They  were  approximately  2  000 
dollars^     400  dollars  in  drafting,  250  dollars  in  woodworking,  700  dollars  in  metals 
450  dollars  in  auto  mechanics  and  200  dollars  in  electricity.         .  * 
These  cost  figures  are  being  used  as  a  guide  by  our  provincial  Uovernment  and  the 
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Federal  Educational  Sector  in  pro Jg^c ting  the  co^Ih  of  oUucational  convcrsiun  to  5.1. 
metrici. 

When  you  in  the  United  states  cmter  the  mecric  world,  we  would  recommend: 

1p  Ihof  ♦ht  new  fnOths  are  revised  to  ernpheiiie  the  numerjegl  lyifemi  thaf  can  be  readily  trani- 
f^rred  to  metri€» 

2«  That  you  intreduee  mttric  fo  yeur  pregrarn  as  complete  imffleriion. 
3*  That  the  intF^du^tton  to  your  progrsm  js  limpje. 

4*  That  textbooks  ore  evaluated  carefully.  Our  experienee  ihgwi  fhat  70  percent  of  ^he  fe?€fs 
we  received  donfained  fijndamentQl  errori.  The  lame  would  apply  to  equi^ienr  which  em- 
phaslzes  the  decimeter,  eentimerer,  ducQftiefer  and  hecfoma^er. 

Mfi  Caldwell  Is  head  of  the  Ihduifriol  Arti  Deportrnent  of  Chyrehill  High  School,  Winnipeg,  Mgnif-obo, 
C0nada» 


The  S I  Metric  System  in  Power  and  Energy  • 

Anthony  E.  Sdhwaller 

The  objiccivD  of  this  special  interest  session  is  to  enable  you  to  communicate  meas- 
urement of  power  effectively  in  theSystems  Intemationai  (S,L)  metric  system.  To  accom- 
plish this  objective,  each  of  you  should  be  able  to: 

It  Identify  the  seven  basic  S.I.  metric  system  units. 

2*  State  and  use  the  common  prefixei  used  In  the  S^l.  metric  systtm. 

3s  Identify  the  Interrelationship  between  length,  volume  and  weight  in  the  S.I,  metric  system, 

4.  Spell,  pronounce  and  write  S*h  metric  terms  correctly* 

J*  Recognize  cofnmon  5^1,  special  unltl. 

6a  Work  cofTimsf!  problemi  in  the  S,j,  metric  lyitem. 

7,  C^pafe  the  loft  and  hard  conversions, 

8»  Identify  all  metric  units  used  In  the  area  of  power  ond  energy, 

ADVANTAGES  OF  USING  THE  SJ.  METRIC  SYSTEM 
IN  POWER  AND  ENERGY 

In  the  field  of  energy  and  powers  and  especially  in  the  field  of  automotive  technology, 
the  metric  system  isgoingtohavean  irnpact*  Let  us  take  a  look  at  some  of  the  advantages 
and  disadvantages  of  using  the  metric  system  in  this  field. 

To  begin,  the  S,L  metric  system  is  an  InterHational  system  of  rTieasuremejiii..  Only 
seven  units  are  used  in  the  metric  systoni,  while  many  more  are  used  in  the  English 
syatem.  All  units  are  based  on  powers  of  10  radier  than  a  base  of  12  as  for  inches  or 
of  16  as  for  ouneeo*  All  units  in  the  mecrlr  system  can  be  laboratory-simulated*  Many 
of  the  units  used  in  the  metric  system  are  ah  t\idy  being  used  in  the  United  States. 

Along  with  these  advantages,  the  autonuiinle  manufacturers  and  many  other  com- 
panies have  already  started  a  conversion  program  within  their  company.  We  as  con^ 
iUinefs  are  going  to  be  ex^sed  more  and  more  every  day  to  the  metric  system,  espe- 
cially in  the  field  of  automotive  and  power  technology.  For  example,  Chrysler  Corpora^ 
tion  measures  all  of  their  engine  sizes  in  liters*  The  Gremlin  has  "3,2  liter  engine" 
printed  on  the  back  of  the  automobile.  Many  foreign  cars  which  are  now  being  shipped 
to  the  United  States  are  also  using  metric  si^es  and  measurements  for  determining  the 
size  of  engines*  Many  roadway  signs  are  already  being  converted  to  the  metric  system* 
Rathef  than  using  miles  per  hour,  kilometers  per  hour  are  used* 

BASE  UNITS 

To  understand  the  metric  systemi  we  must  first  understand  the  seven  basic  units  of 
meaiuremenc  used  in  the  SJ*  metric  system.  The  first  is  called  length*  The  S*I,  metric 
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name  that  ia  used  to  describe  length  is  the  ineter.  The  riyniboi  Lined  is  *'in,"  Whnc  is  a 
meter?  it  is  I,ft50p7ft;^j3  wave  lengths  of  kr^^ton  B(n  A  door  is  approximately  2  meteri 
high*  A  ssvimniing  pcKjl  in  25  nietor^  l"ng. 

The  second  unit  uned  i.s  ruaris.  The  metric  nninc*  for  nui^H  is  gram,  and  the  symbol 
used  is  "g,"  Anything  tliat  has  mass  or  wuight  can  be  meaHUrcd  by  grams*  We  have  ail 
heard  the  term  "kilogram.**  This  is  also  part  of  the  base  unit  gram*  A  gram,  is  a  very 
small  unit  =  possibly  too  small  to  apply  to  luany  of  the  common  mass  measurements. 

A  third  unit  is  time.    The  metric  name  for  time  is  secondj  and  the  synibol  Is 
Let  us  analyze  svhat  base  unit  or  what  power  is  being  uyed  when  we  talk  about  a  second 
and  a  minute.  The  power  of  60  is  hcinc  used;  60  seconds  equals  1  minute,  and  60  minutes 
equals  1  hour*  This  is  the  onlv  metric  unit  that  in  not  based  on  the  power  of  ten* 

The  S*l.  name  for  electric  current  is  amp'.  i'f,  and  the  symbol  is  "A."  This  unit  is 
used  in  the  United  States  today.  Manv  other  turms  are  derived  from  this  unit,  such  as 
the  volt,  coulomb  and  watt. 

The  fifth  unitj  temperature,  has  the  S.L  names  of  Kelvin  and  Celsius,  The  Kelvin 
scale  uses  the  symbol  "K"  and  the  C'elsius  scale  uses  the  symbol  "Ci."  In  engineering 
circles,  the  Kelvin  scale  predominates.  When  dealing  with  power  and  automotive  tech= 
nology,  the  Kelvin  scale  is  not  used.  Since  the  c/elsius  scale  is  used  more  often,  we  will 
discuss  this  scale. 

Let  us  compare  the  Celsius  scale  and  the  P'ahrenheit  scale.  We  ali  are  familiar  with 
the  range  of  the  Fahrenheit  scale;  water  boils  at  213^F'\  and  freezes  at  32^ F,  On  the 
Celsius  scale j  water  freezes  at  O^C  and  boils  at  lOO'^C.  T'hcre  are  100  units  betsveen 
freezing  and  boiling  water,  llody  temperature  equals  25^^i'*  A  warni  day  would  be  37^C* 
The  Celsius  scale  can  be  broken  dowTt  by  the  power  of  10.  This  is  also  referred  to  as  the 
centigrade  scale,  but  centigrade  scale  is  not  the  proper  terminology.  Centigrade  comes 
from  the  word  *'centi"  meaning  100, 

Uluminous  substance  is  measured  by  the  S*l,  metric  name  "Candella**'  Its  symbol 
is  "cd,"  The  amount  of  substance  is  measured  by  the  S.l.  name  Mole  and  its  symbol  is 
**moU"  Because  these  two  base  units  are  used  in  engineering  circles,  it  \\^ould  not  pay 
for  us,  as  consumers  in  automutive  technoiogy,  to  delve  into  this  area*  In  automotive  and 
power  technology  tlie  threi-*  most  iinportant  units  are  meter,  gram  and  Celsius. 

PREFjXES 

To  understand  these  units,  prefixes  must  be  considered.  Referring  to  one  of  the 
advantages  discussed  earlier,  all  units  are  based  on  powers  of  10*  To  measure  something 
larger  than  a  meter,  we  multiply  the  meter  by  10  and  attach  a  prefix  to  the  base  unit. 
For  example,  a  decimeter  equals  10  meters.  Let  us  call  the  base  unit  1  times  10  to  the 
0  power*  Now,  let  us  use  the  meter  as  the  base  measurement*  If  a  room  is  22  meterSj 
this  is  equivalent  to  2,2  dekameters*  The  syriibol  is  **da"  for  deka  and  ''m*'  for  meter. 
This  concept  can  also  be  applied  to  mass*  The  symbol  "g*'  for  gram  would  be  used  with 
the  symbol  "da**  for  deka  indicating  dekagram,  "['his  equals  10  grams*  A  dekameter  or 
10  meters  multiplied  by  10  again  is  100  meters.  This  can  be  referred  to  as  a  hectometer 
and  the  abbreviation  is  '*hm./*  A  hectometer  is  100  meters  or  10  dekameters.  Multiply 
the  meter  by  1,000.  This  length  is  referred  to  as  a  kilometer.  **Kilo'*  stands  for  1,000 
or  10  X  103*  The  symbol  is  ''k"  for  kilo  and  '"m"  for  meter.  If  we  were  using  grams,  it 
would  be  "k"  for  kilo  and  *'g**  for  gram.  One  thousnnd  grams  has  the  same  mass  as  1 
kilogram.     Kilogram  and  kiiometer  are  two  common  terms  in  the  S*l*  metric  system* 

Otlier  prefixes  indicate  greater  quantities*  For  example,  *'mega*'  is  10  multiplied 
by  1  million,  or  10  x  10^.  The  symbol  is  "M,"  A  megamotor  is  I  million  meters  in 
length.  Other  prefixes  are  used  such  as  ''giga'*  and  "tera*"  These  two  are  not  com- 
monly used  in  our  particular  area,  but  they  may  be  used  a  great  deal  more  in  the  future 
when  talking  about  large  distances  in  space* 

W^hat  prefixes  are  used  if  we  are  to  talk  about  minute  measurements ^ expecially 
in  the  field  of  machining  automobile  parts?  Let  us  start  with  the  base  unit,  meter,  again. 
If  the  meter  is  broken  into  10  equal  parts,  each  part  is  a  decimeter.  The  symbol  for  deci 
is  "d*"  A  decimeter  Is  a^ut  as  long  as  a  toothbrush*  The  symbol  for  decimeter  is 
"dm,*"  A  gram  subdivided  into  10  equal  parts  is  called  a  decigrnm*  Although  this  im 
done,  it  is  too  minute  for  many  measurements*  Going  one  step  further,  break  the  meter 
into  100  equal  parts,  which  is  the  sanie  as  breaking  a  dccliticter  into  10  equal  parts* 
"Centi*'  is  the  prefix,  and  the  symbol  is  "c."  The  symbol  for  centimeter  is  '*cm*" 
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A  eeitlmeter  la  approximately  the  width  of  a  paper  clip.  One  hundred  cm  equals  1  meter. 
Ten  cm  equals  1  decimeter*  If  we  break  the  meter  into  1,000  equal  parts,  this  distance 
Is  approximately  the  width  of  a  pencil  lead  and  is  called  a  millimeter,  '*M^Ui"  is  the 
prefix.  The  symbol  is  "mm."  Millimeters  are  used  frequently  to  size  wrenches  and 
other  tools  used  in  the  automotive  field.  For  eKample,  there  are  il-millinieter  wrenches, 
l3-miUimeter  wrenches  and  15  mm  wrenches,  etc* 

SuWlvldlng  a  meter  into  1  millionth  of  a  part  produces  a  micrometer,  10  x  10"  .  A 
nanometer  is  10  x  10-9;  a  picometer  is  10  x  10" These  are  used  in  scientific  and  €*n- 
ginearing  clreles.  For  our  purposes  we  should  be  concerned  only  with  the  decimeter, 
centimeter,  millimeter  and  micrometer. 

INTERMLATIONSHIP  BETWf  EN  Lf NGTH.  MASS  AND  VOLUME 

One  of  your  objectlvee  dealt  with  identifying  the  relationship  between  length,  volume 
and  maes*  To  help  clarify  this  task,  we  will  describe  this  Interrelationship  usinf  the 
gram  and  the  meter,  if  we  take  a  centimeter  and  put  ten  of  them  together,  the  combination 
is  called  a  decimeter .  If  we  put  ten  more  cm  perpendicular  to  them,  the  total  area  will 
be  100  centimeteri  squared.  This  is  the  same  as  one  decimeter  squared.  The  concept 
of  squaring  in  the  English  system  can  be  also  appUed  with  the  metric  system  units*  There 
la  absolutely  no  difference.  Centimeters  squaredj  meters  squared,  or  mil li meters 
iquared.  is  always  written  (cm^).  For  example,  100  centimeters  squared  i^  written 
100  cm^.  If  an  area  contains  10  cm  in  length  and  10  crn  in  height,  there  is  a  total  of 
100  cm  in  area. 

Let's  add  a  third  dimension  to  this  concept.  Using  100  cm^,  add  a  depth  of  10  cm. 
The  result  is  cubic  measurements*  Afiatn,  this  concept  is  no  different  than  current  use 
in  the  English  system.  How  many  cm^  would  be  in  the  above  problem?  There  would  be 
liOOO  emS,  which  is  the  same  thing  as  one  cubic  decimeter.  Using  this  as  a  volume 
meaiurament,  one  can  see  the  applied  uses  in  the  automotive  field.  The  size  of  an  engine 
can  be  measured  in  cubic  centimeters  or  cm^. 

Many  outboard  engines  and  cycle  engines  have  already  converted  to  this  system;  cm^ 
is  ofian  referred  to  as  cc.  Using  this  concept,  1,000  cubic  decimeters  would  be  in  one 
cubic  metar.  If  a  cubic  decimeter  were  filled  with  water  at  4°F,  one  liter  of  liquid 
volume  is  the  result.  One  liter  is  also  one  kilogram  of  mass.  This  is  the  relationship 
between  length,  width,  and  volume-  together  they  make  up  mass.  Based  on  this  concept, 
tfia  mass  of  a  cm3  is  equal  to  one  gram.  This  is  one  of  the  distinct  advantages  of  using 
flie  metric  system,  AH  of  the  units  combine  and  work  togother. 

SPEeiAL  UNITS  IN  POWER  AND  ENERGY 

One  of  the  special  S,l.  metric  units  used  in  the  field  of  energy  and  power  is  frequency, 
now  measured  in  "hertz."  This  has  been  in  use  for  several  years.  A  new  term  to  many 
might  be  force.  Force  in  theS,I,  metric  system,  is  referred  to  as  ''newtons."  Its  symbol 
is  a  large  "N."  Force  has  always  been  measured  as  mass  times  acceleration.  In  the 
metric  system,  this  means  the  mass  will  be  in  kilograms  and  the  acceleration  will  bo 
matars  per  second  squared.  Therefore  one  ncvvton,  applied  to  a  mass  of  one  kilogram, 
gives  an  acceleration  of  one  meter  per  second  squared. 

Another  expression  that  is  used  quite  extensively  in  the  field  of  power  and  energy  is 
work  or  energy.  By  definition,  work  or  energy  has  always  been  force  times  distance. 
Force,  which  is  now  measured  in  newtons,  times  distance,  which  is  measured  in  meters* 
wiU  now  be  termed  Joule.  Its  symbol  is  "J."  A  force  of  one  newton  applied  through  a 
distanca  of  one  meierproducesone  Joule  of  work.  Power  is  simply  the  rate  of  doing  work, 
which  in  the  English  system  has  always  been  defined  as  horsepower.  If  work  is  defined  in 
terms  of  a  joule,  then  dividing  joules  by  seconds  would  give  the  rate  of  doing  work.  One 
joule  of  work  done  in  one  second  is  equal  to  one  watt  of  power, 

Amther  term  used  often  in  the  field  of  power  and  energy  is  pressure.  It  is  defined 
as  the  unit  of  force  applied  to  a  unit  area,  A  unit  area  in  the  metric  system  has  been  de- 
fined previously  as  a  meter^.  Force  in  the  S,I.  metric  system  has  previously  been  de- 
ftned  as  newtons.  If  we  apply  a  newton  to  one  square  meter,  the  result  is  defined  as  a 
pascal*  The  abbreviation  in  the  S,l,  metric  system  is  ^Ta,"  These  four  derived  units, 
force  measured  in  newtons,  work  measured  in  joules,  power  measured  in  svatts  and  pres- 
iura  measured  In  pascals  may  be  applied  directly  to  energy  and  power  systems.  For 
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example,  torque  wrenches  will  now  ho  nu'rirtuivd  inncwton  inetcr.H.  llrako  mom  L'ffectivo 
pressure  (BMBP)  will  now  be  mcnKured  in  pnHCai??.  I  lorHcpaw^r  will  be  nu'aHutvd  in 
wattg,  Compn-Hmim  pn^Hrfinv  of  an  engino  will  be  nieaHured  in  newrons.  Many  of  the 
common  lonnn  u-.  in  powur  and  eriurgy  tecfinology  u  ill  be  changed  to  the  metric  KyHft  nu 
The  tnstric  yyHtcni  will  apply  to  all  HiwcificationH,  basic  EurmHj  air  HysteiiiH,  lubriciuion 
systemsi  ignition  syytemn,  braking  and  ^lurching  and  cluiHsi^  ^VHtenirt,  an  wdl  as  all 
other  mea^iLirtiments  u^ed  in  and  around  power  and  cnorgv  syHteinH.  I'rerfenilv  inany 
gauges  and  tools  still  have  the  Hnglisli  and  mecric  termH  applied,  Many  of  these  tools, 
however*  are  not  u^ing  the  correct  typt^  of  S,L  inetrii^  terrnH,  Vor  exanipie,  niany  gauges 
measuring  pounds  per  square  inch  orl^inallv  havt-  nou  bvt-n  ennvertod  to  kilograniH  pc^r 
square  centLiueter.  I  heHe  eould  be  eonvL-ru'd  to  pn>t  aln  in  iIk-  iuiure  iiiHttsKl  of  kiiograinH 
per  Hquare  centirneter. 

SOFT  Vf  RiUS  HARD  CONVERSION 

For  purposes  of  definitii.in,  it  iinix>rtani  in  explain  rlie  different"es  betsveen  nofc  and 
hard  converHion,  Soft  etin version  can  be  tiefined  as  eliangin^  tiie  nieaHurenient  of  number 
from  an  l^nglirih  term  lo  a_  nietrie  term,  .\  typieal  t-xample  would  be  to  convert  cme  quart 
of  oil  to  0,046  liter.  No  phy:-ieal  tlifferi -n  N-  ^'V[srs  in  tlie  eonrainer  of  oil;  only  the  nnlts 
have  been  changed.  This  in  eonr ranted  to  a  hard  eonversion,  in  wbieh  the  actvial  si/"  of 
the  container  is  changed  to  fit  a  standard  even  nunU>er.  ^Fhe  example  of  a  quart  can  again 
be  used.  If  (),04Ci  liter  sverc  physically  changed  to  l.Of)  liter,  a  hard  ccmversion  would  take 
plaee,  Rolf  head  sizes  have  been  converted  from  frnctionH  to  "inm,  Smmj  7mm,  "^hnm,  and 
so  forth.  The  actual  ^i^c  of  the  head  ban  been  changed.  Again,  this  is  considered  a  hard 
conversion.  Other  hard  conversions  in  the  field  of  power  antl  cnergv  are  the  road  signs 
indicating  ^^0  klloirieterH  per  hour.  The  aetual  speed  in  metric  of  55  miles  per  hour  Ir 
88. 4Q  kilometers  per  liour. 

In  suinniarVi  the  field  of  jKnvcr  and  ene;  .  ^  going  to  be  affected  greatly  by  the  con- 
version to  mot ricH  in  the  I  "nlted  States.  The  more  wt'  know  about  metric  units,  the  easier 
the  conversion  to  the  metric  systeni  will  be  for  each  f)f  us, 
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The  Little  Man's  Approach  to  Teaching  Design 

Wiinam  Paul  Anderson 

In  the  age  of  the  computer,  numerical  control  and  time  and  motion  studies  deluxe,  wo 
must  provide  a  time  and  place  of  unhurried  thuught.  We  need  lime  to  pUiiij  fur 'to  fail  to 
plan  is  to  plan  to  fail.  Ours  is  a  TV  society;  svhat  cannot  be  Htjlved  in  :10  minutes  some- 
timei  takes  an  hour,  Happy  endings  come  on  cue. 

Life,  however,  is  not  that  way  I  Some  things  take  time*  F,ven  the  shows  on  TV  that 
end  every  half  hour  or  hour  take  several  weeks  of  planning,  writing,  directing  and  pro- 
ducing. 

In  this  paper,  an  attempt  will  be  made  to  give  you  some  help  in  organi^Jng  these 
thought  procesRes,  What  will  be  presented  is  not  a  cure-all  or  an  end  in  Itself*  It  is  a 
eoUeetion  of  experiences  which  has  been  helpful  to  me,  and  1  hope  you  will  find  them 
equally  so* 

Though  the  topic  is  design,  this  paper  will  not  be  associated  with  any  particular  sub- 
ject iuch  as  woodworkinw;,  metalworkinv^  or  printing.  It  will  m.  rely  be  presented  as 
anottiar  tool  which  you  may  add  to  your  loolboN  of  life,.,  a  tool  tliat  I  hope  will  take  its 
place  right  beside  the  saws,  hammers,  pencils,  1- squares  and  svrenches  that  most  of  you 
see  every  day. 

It  is  important  that  the  designer  have  confidence  in  himself,  A  STUIIENT  WILL  NOT 
DESIGN  FARTMEIl  THAN  IllS  OK  HEII  ABILITY  TO  UNnBHSTAND  TME  DRSIGN  PROB- 
LEM, This  is  not  an  original  law  with  me;  I  read  it  somewhere.  But  the  truth  of  it  has 
been  tested  over  and  over  and  has  been  proven  to  my  satisfaction, 

Basic  course  work  is  important  if  the  smiUl  school  especially  is  to  teach  industrial 
arts  courses  welL  Keep  these  classes  to  a  workable  size;  work  with  your  counselor  so 
Giat  this  will  be  strictly  enforced.  It  is  important  for  both  students  and  teachers  to  under- 
stand their  limits  before  any  design  work  is  undertaken* 

Once  these  limits  are  knosvii,  develop  your  ideas  one  step  at  a  time.  A  typical  thought 
process  can  be  described  as  follows: 

U  How  large  is  this  object  going  to  be?  Knowledge  of  shape  and  size  play  an  im_- 
pgrtant  part  in  answering  this  question.  Many  problems  can  be  solved  with  pencil  and 
paper  before  materials  arc  ever  touched, 

2.  Where  will  it  be  placed?  For  example,  indoors  or  outdofiirsv  Should  ir  be  painted 
or  stained?  Is  its  purpose  beauty  or  utility,  or  both?  Gather  much  information  at  this 
point;  sort  later, 

3.  What  purpose  does  it  serve?  What  earthly  function  does  this  item  perform?  IXjes 
my  particular  design  improve  its  performance? 

4.  Is  it  really  needed?  Wants  dominate  our  lives:  needs  dictate.  Life  goes  on  sur- 
prisingly well  if  needs  are  met  and  wants  are  kept  in  line.  Certain  wants  are  helpful  in 
designing,  though  after  want  and  need,  the  question  must  be  asked,  "Can  I  afford  it?*' 

5.  Can  the  product  be  produced  in  the  laboratory  facilities  available?  Are  machines 
and  materials  ready  to  apply  to  the  product      project  being  designed? 

6.  l3o  I  personally  have  the  skills  nece-^sary  to  produce  this  item  as  designed?  Floes 
the  initructor  have  the  background  to  help  me  with  it?  Are  there  sufficient  reference 
materials  to  provide  a  resource  background  for  this  project  or  product? 

7.  Ready,  set,  gol  It's  an  old  maxim  but  true,  *Tf  you  can't  draw  It,  you  can't  make 
it.'*  The  proven  threy  are  still  the  best  guidelines.  Do  you  have  1)  a  working  drawing, 
2)  a  plan  of  procedure  and  3)  a  bill  of  materials?  By  keeping  tliese  three  guidelines  in 
mind,  most  design  efforts  can  enjoy  some  degree  of  success.  Keep  in  mind  though,  that 
these  guidelines  can  be  flexible. 

8*  Evaluation  — yes,  test  it  under  the  light  of  your  stated  problem  or  need,  flow  did 
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M^^^;SK{ft^^fere7  Tait  it  by  swdent,  test  it  by  cliis,  t^st  it  by  teacher  and  most ' 
^^^/^^shm  is  Qsi  Indyilrlsl  Arti  Inftrueter  mf       tAotth  High  Seheal,  Mt.  Moffis,  lillnals.  ^ 


^erossroads— The  Aircraft  Construction  Route  to  Aerospaca 
Ppducatlon 


u  ^"P  °^  aUday?  Hate  to  maet  the  firit  class?  Is  < 

^^:^.school^  school  an  day  long?     Are  your  imdents  bored  with  the  routine?  Projects  lOl-i 
rfsv^;P^tQ^  much  the  same?     Like  to  liven  things  up?  Then  maybe  you  ihould  tey  aviation  ^ 
^j^eAicmtopnl    With  the  arrival  of  the  space  age,  lome  persons  termed  aviation  educator 
l^-aerospace  education.      The  technologlas  are  simUar--at  least  from  Ae  meohaniciJL 

viewpoint*  s:i 
^'  ^'li^^  bright  brothers  made  toe  first  powered  flight.  Sixty- six  years  later  f I 

>Mdnn,  Armstrong,  and  Collins  landed  Apollo  11  ©ntiie  moon.  Has  public  education  made  ^1 
equal  advances  In  aerospace  education? 
; .  50,000  aerospace  industries  in  tiie  United  States  involving  350  career  i 

'     S^?^*        wonder  teacheri  can  see  swdmiis  leaving  hi^  school  and  universities . . ,  and 
flnding  employment  with  aerospace  industries.    What  aerospace- related  education  ii  -f^ 
offered  to  tiiem  in  your  school?  .  '.L 

:  In  Mansfield  R-4  Schools,  Mansfield,  Mo,,  someiiiing  is  being  done  about  aviation  i 
-V  education.  Sttidents  on  bodi  high  school  and  university  level  are  in^lved*  ^ 'fl 

J/  f^  _  -  ;The  lollowlng  are  eKamples  of  aircraft  constructed  by  studentsi  \M 
i-l^-  *  A  miniature  biplane  named  "Scampy/*  which  it  is.  # 
^  .-^  *  The  "Corbin  Baby  Ace,'-  the  flrst  total  scho^  project  undertaken  at  Cabool,  Mo*,  i 
h  :■  in  1966  and  ¥^ich  took  two  years  to  complete*  ^4 

*  The  "Bushby  Mustang  I,*'  Mansfirid's  firsts-aluminum  aircraft  project.  & 
,        *       "Sonerai  I,*'  which  cruises  at  150  mph  on  a  Volkswag^  engine.  SI 
The  "Corbin  Baby  Ace"  was  a  unique  littie  biplane  desired  and  constructed  by  high 
school  iwdents.  It  was  the  first  enclosed  cabin,  side-by-side  seating*  two-rtace  biolane 
.  in  modem  times  -  1968*  v 
I         You.  can  see  what  can  be  done  by  high  school  students  in  the  aircraft  construction 
§.? -field*    Teachers  from  aU  over  the  United  States  and  Canada,  participating  in  an  aircraft 
|^|>^struction  woricshop  at  the  University  of  Wisconsin-Stout,  M^omonle,  Wis,,  built  a 
lifcSWrpassenger  yellow  "Sonerai  II"  in  Just  two  weeks.  This  gave  teachers  a  great  oppor- 
|i^tonity  to  gain  hands-on  experience  before  starting  a  class  of  tiielr  own. 
f^-^.^'  Hancik,  Aviation  EMrector,  Springfield,  Mo.,  had  this  to  say  about  avlationSl 

5;  education:  v  ,3 

Iji^;  lefleeting  my  peri@nsl  Qiioelattoo  wlfh  aviaH^  educsH©n  and  the  avistlen  Indysny  fef  the 
^        post  16  years,  if  li  evident  that  avigH^  hss  suffered  from  nof  Itimulsflna  an  mtereit  In  fhe  In- 


-  r  r         ■   —  >>9«     9f  I  ■  t  ■  V  ■  W  ■  ■  ■  1^    W|  ■     IIII^ISSI     III     |  I  IQ  I 

dustry  thpouih  either  fentisl  of  Infemigl  edyeation.  It  Is  my  ^servetlon  that  the  "grass  raet' 
interest  in  avlatlen  and  airerafr  Is  vlrfyally  gone  ffom  the  heme  town  Qirpert^  with  few  exeeptlons, 
Esceepting  the  effarts  ©f  the  ixperlmental  Aircraft  Aiiosigtlen  and  a  handftjl  ©f  dedkated  high 
ieh©©|  Instruetofs,  aviation  reeeives  little  eicpoiure  at  □  time  when  yeyng  minds  are  develeping* 
Aireraft  constructiqn  on  the  high  soFil^l  level  gan  be  utilized  as  one  of  the  m^t  effeetlve  t©e|s 
In  ipbiking  an  interest  in  aviation  eareen*  My  awn  formal  education  &\  the  €©||egiate  level 
preparing  fer  ©n  aviatian  aareer  ooyld  hove  been  □  mare  ehallenging  and  intriguing  di^rslan 
froni  the  tesctboak  atm^phere  of  aerongutias  hy  utilizing  the  aonstruatlafi  of  an  olrcfofti 

"  Aircraft  oenstfyatiofi  m  a  vo-tech  level  ©Hows  the  student  to  be  e^pased  t©  many  trade  skills 
that  might  generate  ©n  Interest  in  non-avlatian  endeavors  @r  hope ^ My  olraraft  fflalntenance,  a 
"^eoreer  field  v^ich  is  rapidly  dwindling  in  numbers. 


I^^i'    AvlQtron'bffe^  feselnaHng  eareer  posiibillfiei  needing  m\y  ro  iperk  fln  indlvidyQi's  Imagm^- 
|- Hon  for  d  world  of  oppoftunlHil*  Whaf  more  exclHng  woy  to  sflmyjort  on  imaginorlon  rhon  threugh 
byltdlng     slrsroft  snd  rtalUlng  Iri  flighr, 

5o    If  you  fe^  aerospace  careers  fit  your  students'  neede,  you  will  want  to  consider  the 

tefi^^lniistrW  teacheri  must  have  the  basic  skills  necessary  for  aircraft 

ti^itottuetion  classes,  , 

p?v- 3=  Instructors  muse  have  an  interest  in  the  aircraft  construction  approach  to  aviation 

-  3,  ^structors  must  become  famUlar  with  aircraft  processes  and  terminology  by 
fria^g  r^ated  materials  and  looking  at  aircraft, 

.  Formal  teacher  education  can  be  obtained  from  aircraft  construction  workshops  at 
Slyerslrtii.  A  ^d  reading  source  is  the  EKperimental  Aviation  Association  and  their 
?^*^PrbJact  School  Flight.''  Observation  can  be  made  at  your  local  airport,  at  an  aircraft 
fiifchanics  shop,  and  at  the  Intemational  EAA  Fly-in  at  Oshkosh,  Wis,,  every  August. 
^^$fie  EAA  has  an  aircraft  project  programmed  for  use  at  the  high  school  leveL 
ffe'  Formia  teacher  education  can  be  obtained  from  aircraft  construction  workshops  at 
:^^e  University  of  Wisconsin-Stout,  Menomonie,  Wis*;  Wayne  State  College,  Wayne,  Nebn; 
^jftnd  Easteni  Michigan  University,  Ypsilanti,  Mich, 

fe,-  Above  aU  else,  the  aircraft  construction  teacher  must  be  an  organizer,  Mansfield 
ISaas,  flie  following  organizational  system,  which  has  worked  for  U  successful  aircraft 
^projects' 

^  1,  Select  the  project.  The  project  must  suit  the  instructor,  the  shop  and  the  subject 

to  be  taught.  u  -  i 

2  Pre-evaluate  the  educational  benefits.  Basically,  the  project  must  be  in  keepmg 
^"wldi  general  industrial  arts  objectives,  as  well  as  most  of  the  specific  objectives  normally 
laj^lied  to  die  industrial  arts  area  involved.  Students  must  be  able  to  discern  its  relation- 
!^hip  to  practical  situations,  industry  and  adult  life, 

^v;-  3,  Protection  must  be  ensured,  both  for  the  school  and  for  the  personnel, 
Ki^  For  example,  a  project  may  be  flnancedbyan  individuaU  Because  students  are  doing 
5  the  project  and  because  the  project  is  not  for  the  immediate  economic  profit  of  the  teach- 
^imt,  school  or  students,  each  must  seel  protection.  Students  are  naturally  protected  be- 
^  cause  of  their  age.  The  bast  protection  is  a  mutual  agreement  on  a  contract.  Items 
i^^ch  may  be  agreed  upon  in  the  contract  are  loss  of  the  project  and/or  materials  by 
Bfire  or  other  natural  hazards,  damage  to  the  project  and  materials  by  vandals,  loss  of  the 
"project  and  materials  by  theft,  the  possibility  of  an  uncompleted  project  at  the  school 
Syear*i  end,  liability  in  case  of  accidents  happening  to  students,  the  teacher,  school  per- 
fisonn^,  Ae  project  and  the  patron,  both  during  construction  and  after  the  project  is  com- 
i^eted,  quality  of  craftsmanship,  assurance  of  supplies  when  needed  and  assurance  of 
l^p  quality  materials, 

A  Financing  is  a  part  of  planning.  Projects  may  be  financed  by  an  outside  source 
^{patron)  b  school-financed.  In  the  case  of  patron  financing,  the  school  will  naturally 
tfemish  certain  items  that  are  normally  a  part  of  maintenance  and  operational  expenses, 
Ef  hese  include  the  teacher,  the  students,  normal  tools,  textbooks,  electricity,  heal,  shop 
^facility  and  so  forth.  The  patron  may  furnish  all  materials,  special  tools  and  sp^ial 
Services  not  normally  encountered  in  the  general  school  shop.  Also,  this  must  be  done 
Iwhen  needed  and  free  of  the  school's  accounting  records,  so  that  there  will  be  no  confusion 
inuring  an  audit.  The  patron  will  risk  a  large  sum  of  money  on  the  project  s  successful 
liiitcome,  so  the  teacher  must  instill  in  the  students  a  sense  of  economic  responsibility 
l:related  to  the  project  itself,  .    w  .      u  * 

fe-  Administering  the  project  is  the  Job  of  the  instructor;  he  acts  as  the  liaison  between 
school  and  the  patron.  He  must  plan  the  project  and  then  report  to  the  school  s  prin- 
Mpal  and  superintendent,  seeking  approval  of  the  total  program.  The  superintendent  im 
iraponiible  to  the  school  ^ard;  therefore,  he  has  need  for  a  good  report  containing  all 
ithe  facts  regarding  the  project.  *    lu  . 

'  Thm  teacher  must  plan  ahead  when  ordering  supplies,  since  once  school  has  started, 
IS^-^ii  generiiy  too  late,  especially  if  one  is  to  have  a  swift  start  on  the  project.  All 
teiarinliig  and  materials  lists  should  be  done  during  the  previous  school  year,  but  may  be 
(?bne  during  early  summer  at  the  latest.  Approval  of  the  project  and  ordering  of  the  sup- 
gUei  should  be  completed  well  before  the  new  school  term  begins.  AU  supplies  need  not 


v;:    ba  ordered  at  one  time;  in  order  to  have  them  when  they  are  needed,  however,  one  must 
aUow  time  for  ihlpment  of  the  materials. 

The  teacher  musi  provide  the  plans  and  a  work  schedule.  Working  drawingi  are 
needed  before  the  materials  are  ordered,  unless  the  proJecc*s  requirementi  areknown- 
NaiuraUy,  the  work  achedule  must  be  related  to  the  school  calendar,  the  number  of  itu- 
denti,  the  man-houri  required  and  the  amount  of  classr^m  instruction  normally  used  for 
the  subject.  Even  though  the  gchedule  will  be  broken  many  times  and  will  need  revision 
serious  planning  is  necessary.  .        -  , 

Since  the  students'  education  is  paramount,  the  teaching  methods  and  subject  matter 
Involved  in  this  project  must  meet  the  standards  of  good  instruction.  Classroom  instruct 
tion  must  not  be  neglected.  The  leKtbook  is  a  tool  of  any  classroom  situation  Individual 
instruction  is  very  necessary,  as  the  student  is  learning  and  definitely  not  Just  working 
Mistakes  in  craftsmanship  must  be  minimized  and  always  corrected,  since  this  is  a  basic 
part  of  any  learning  situation.  This  applies  to  both  classroom  and  laboratory  instruction 

Laboratory  instruction  is  very  important  and  makes  up  the  bulk  of  the  time  spent  in 
most  industrial  arts  classes.  The  students  must  be  made  awar.^  of  the  economic  conse- 
quei^es  and  liabilities  of  mistakes,  Iixpert  and  top  quality  craftsmanship  should  be  pro- 
moted in  the  shop  situation.  Production  quotas  must  be  emphasized,  but  should  not  be 
met  at  the  expense  of  quality. 

In  addition  to  educating  the  students,  it  is  good  public  relations  to  alert  the  public  to 
the  project.  The  public,  and  parents  in  particular,  have  a  right  to  be  informed  as  to  what 
industrial  arts  is  all  about,  what  is  being  undertaken,  how  successful  it  is,  and  the  per- 
sons involved.^  This  information  should  be  supplied  as  often  as  your  local  news  sources 
wui  allow.  Do  not  neglect  school  publications,  since  they  reach  not  only  students  but 
also  Che  adults  of  the  community.  Contact  the  public  and  take  your  profession  to  any  olace 
appropriate  at  every  opportunity.  ^  r 

Quality  of  workmanship  is  necessary  to  meet  the  rigid  requiremencs  of  the  Federal 
Aviation  Administration.  FAA  inspectors  must  inspect  the  plane  at  least  twice-  The 
''precover  inspection"  before  any  item  is  covered  and  a  '^preflight  inspection**  before 
the  first  flight,  Mr,  Graether,  FAA  inspector,  with  the  Kansas  City  GADO  division  while 
at  Mansfield  High  School  for  an  official  FAA  precover  inspection  of  the  fuselage  fabri- 
cated by  students,  stated: 


The  purpose  ef  fhtit  insptefisns  h  \o  de\etm'mm  khuf  fhe  Sfreraff  bemg  bujif  ii  free  from  l 
safe  eondlHons.  We  will  loek  for  ppef  materials  and  poor  workmanship.  We  vyant  to  lee  that 
the  belt  workmqnihlp  is  done  on  these  aifergft  that  Is  poliible. 

Also,  we  want  to  see  that  the  materials  that  go  mto  these  pianei  ore  satisfactory  and  safe. 
We  will  look  at  the  oirplone  to  determine  that  the  workmonship  is  good,  ond  if  there  is  any 
workmanship  that  is' not  good,  we  expect  that  it  will  be  eorreoted.  We  leave  a  diierepancy  list 
with  the  owner  or  bgllder  so  he  can  make  the  correotlons.  If  the  airplane  is  satisfactory,  we 
give  him  permissfsn  to  olosa  that  portleular  part  of  the  aircraft.  We  finally  give  it  an  inspec* 
Hon  btfore  ft  Is  flown,  after  it  has  been  put  together,  to  deterfiilne  that  evtrything  Is  eomplett, 
safety -tested,  and  that  everything  Is  all  fight. 

Aircraft  quality  is  assured  by  two  things:  Correct  materials  and  FAA-qualicy  work- 
manship. Both  materials  and  workmanship  standards  may  be  found  in  the  Civil  Air 
Manual,  number  18,  called  '*CAM  18,**  It  is  available  from  the  ExperimentarAviation 
Association,  Hales  Comers,  Wis. 

In  giving  his  opinion  about  aviation  education  in  the  public  schools,  Mr,  Graether 
stated^ 

Wt  have  quite  a  few  public  schools  that  ore  teaching  aeronautics.  In  fact  when  I  went  to 
ichool  myself,  1  went  to  Coss  Technical  High  ScHmI  In  Detroit,  one  of  the  fi^jt  high  school 
instituHpni  that  taught  aeronautics,  and  it  was  very  complete,  t  got  much  out      it,  and  \  be- 
lieve that  was  what  got  me  started  In  my  career,  I  learned  much  In  the  high  school  program 
fhat  we  had.  We  built  gliders,  learned  how  to  weld,  learned  how  to  machine  parts,  learned 
about  design,  learned  db^t  engines  and  test -work  on  them, 

I  think  it  could  be  increasedJti  the  schools,  I  think  there  is  a  lot  of  interest  In  aviation. 

We  in  the  air  explorer  pott  hove  approximately  15  private  pilots  who  have  completed  their 
training  and  now  have  their  ratings.  In  face.  In  just  the  last  two  weeki,  two  of  the  boys  have 
c^pleted  their  pr^vote  pilot's  Ctrainlng]  and  have  received  their  certificates. 
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pits^h^i  i  djBnh  knew  enough  f©  say  Ewhefher]  fhare  Is  enough  in  fhm  ichooli  or  ncrf.  Mm  nef  femlllqf 
pife^'*^  th«  rest  of  the  €ounlty«  However^  I  fhfnk  thor  if  eould  b©  Imppgyed  In  lome  of  the  sehoels^ 
f;V|pi»ra  fnfi^oH^  aould  be  glvtn  euf#  snd  more  frowning  (n  fhe  arioi  Eis]  needed*  Seme  ©f  if  li 
}5^if  |©iied  ©vef^  ond  nof  fao  mueh  s€fual  fwfning  tls  received]  m  michqnici*   Maybe  fhiy  |ust 
|>^fttSQh  sbduf  the  flying  J  leom  abagt  haw  fa  fly,  ond  don't  leom  the  meahoniti  of  If* 

'  J  think  we  need  meehsnici^  If  o       learns  if  In  school,  he  oon  go  auf  wifh  a  I  Iff  It  txfra 
tnilnlhg  sfid  start  wodcfrig.  He  d^in'f  have  fo  work  In  fhe  ayfatlc^  field*  We  have  ptopli 
^who  hove  wadded  an  aircraft  engines  who  g©  auf  and  work  on  diesel  englnei,  fraqfors  and  ofher 
hea>^  i^l^f^t  where  f  hey  ore  needed*  This  is  fhe  fype  of  frdlnlng  fhot  fhe  ay  lotion  fit  Id 
prayidei.  It  hai  served  fh^  we  11  btcaust  fh ty  have  been  obit  fo  get  □  good  |ob  In  other  fields. 
BKC  i  -  .  . . 

fc^f  Avlattpn  adueatlem,  then,  is  applicable  to  employment  in  induatrleg  other  than  avla- 
B9?*-^^^rtrtng  Mb  idm  to  the  induatrlai  arts  shop,  we  find  there  can  be  aircraft  projeccs 
^^ey^t  tD  all  todustrial  arts  areas*  There  are  all-wood  planei  for  woodworking;  on  the 
^tojr  bMid  the/*BuihbyMuitangI*Me  totally  a  sheet  metal  project,  Manifleld'a  "Sonerai" 
p^fa  JO  faced  cbnitrucrion  praject  with  iheet  metal  wings  and  a  welded  truss  fuselage*  The 
^*^^  Bfe#  Sport"  combinei  botii  wood  metal*  It  has  wooden  wings,  welded  steel  truia 
^s^^geji  and  a  lot  of  sheet  metal  used  on  the  cowling*  There  are  planea  of  plastic  for 
l^ilcHl^g^tiils  Important  and  widespread  technology.  All  planea  uae  some  plexiglaaa. 
^  ■  '  Ai  virte^  of  skilie  from  basic  to  advanced  are  applied  in  aircraft  construction*  You 
paust;  pvaJiuate  diese  leaniing  experlencea  toth  as  diey  relate  to  your  object! vea  and  as 
itfiy-^^*^^  ^  schedule  needed  for  the  completion  of  the  airplane*  We  call  this 

Ij^iduatiQn,  In  the  evaluation^  the  teacher  muit  appraise  the  progress  being  made  educa- 
W<piUly  ■  and  ttie  prDjeet's  progreaa  toward  termination,  Thia  muai  be  continued  through- 
l^^ithp.  piogrsm  and  summarized  at  the  program 'a  end.  During  the  program,  one  muat 
l^^uiite  ttie  educational  ©bjectivea  completed  and  those  remaining  to  be  succesafully 
|mffi%rad,  AlaOj  one  must  keep  taba  on  the  project'a  progress  as  related  to  time,  'Ad- 
^itth^ts  must  continually  be  made  to  meet  the  educational  and  practical  situations 
P^rn^H  arise, 

1^;    Ae  the  project- s  end,  about  eight  important  itema  should  be  covered  in  the  evaluationi 
f§  y.  '  1*  The  evaluation  should  be  compared  with  the  original  objectlvei* 
\r:    2,  The  amdents'  reactions  should  be  sought* 

3*  The  patron's  opinions  should  be  noted* 
^      4*  Public  reaction  is  very  enlightening  if  it  la  obtained  objectively* 

5.  Profeaaionai  comments  of  other  teachers^  in  and  out  of  your  field,  in  your  school 

from  oflier  schools,  are  very  valuable, 
J      6*  The  results  of  industrial  arts  competitions  should  be  noted  if  applicable;  however, 
'^toe  results  may  be  misleading  to  the  teacher, 

;  7*  Do  not  fbrget  to  add  your  omi  reactions,  tor  you  know  best  of  all  how  the  class 
{liarned  compared  to  previous  classes  you  have  taught*  Mark  it  baiically  a  success  or  a 
|fiiiiure  and  rate  each  objective  as  a  qualified  success  or  failure*  List  any  other  com^ 
l_^ipa^ts  or  facers  that  may  result  from  your  professional  opinions, 

8,  Do  not  forget  parent  reactions  ^  they  know  their  children  best, 
p^;;  It  is  helpful  if  you  find  die  time  to  write  up  the  evaluation.  Naturally,  this  is  time- 
^niiumlng,  but  it  is  valuable  in  many  ways.  For  example,  you  should  report  the  project's 
guecesg  to  both  die  school  and  the  public.  You  will  have  undertaken  an  exhaustive  pro- 
^gram  of  definite  educational  value,  and  your  evaluation  will  describe  the  degree  of  auc- 
pi^ss  you  have  achieved.  One  should  report  the  evaluations  both  during  the  program  and 
i^^^ts  end.  Report  to  the  administration,  headed  by  the  superintendent.  This  may  be  a 
gwbal  or  written  report,  preferably  both.  If  the  program  is  not  auccessful,  one  may 
l^ih  to  gtop  here,  but  the  administration  should  know,  regardless.  If,  however.  It  is  a 
isui^cesi,  you  owe  it  to  your  profession,  school,  atudents,. other  teachers,  and  yourself  to 
[f^^^e  world.  Do  this  via  public  relations, 

ftfc  lAU^is  leads  up  to  the  test  flight.  Here  is  where  all  the  preparation,  the  work,  and 
f^e'l^ming  is  put  on  the  line*  The  aircraft  has  pasied  all  FAA  inspections.  The  students 
[ire  ^^ectant  and  anxious.  The  school  band  strikes  up  a  fight  song  and  the  * 'project** 
^kes  off  Into  an  element  that  dreams  are  made  of.  It  flies  *  * ,  the  climax  to  a  very  moti= 
^tlonal  and  exciting  educational  experience. 

Summing  up,  we  can  say  that  aircraft  construction,  while  leaching  basic  ikills,  ad 


^mOBd  skills,  team  work,  and  craftsmanship  is  motivational  and  satisfying.  This  ap- 
|»rpach»  which  is  both  career  and  general  education  oriented,  is  also  multi -material  and 


interdisciplinary.  But  moii  of  all  it  is  possible  for  high  school  studenti.  Why  not  atari 
sueh  a  class  In  your  school?  Aircraft  conitructlon  helped  Ken  Willlams,  a  typical  student, 
find  his  place  In  the  worldp 

As  far  bsck  g|  I  gan  remembar,  I  was  faigtnsted      olrgrgft-.  My  ffrsf  r€al  sontoet  wlfh  svis» 
tfon  was  In  a  high  lehool  slr^rsff  etsa  at  Mansfield^  Me*  In  fhh  cisii  we  Itam^  somi  of  th@ 
b^l^  af  aircraft  deiign  and  aetually  bgilt  m  hW        oirpiant.  A^tr  high  ichool  gradyatlon, 
I  ma|Qfed  in  qyiotion  technology  af  Linn  Teehniesl  College  in  Llnn^  Mo.  I  am  now  an  FAA 
gertlfied  olrsrsff  mfishonic^  mainfaining  pHvafe  and  smoM  eommerelol  aireraff  at  t-ht  Muniglpai 
Airport  In  Farmington^  Mo, 

Mr,  Gahn  Is  an  Indystrfal  Arts  Instructor^  Mansfield  High  Seh^l^  Mdnsflejd,  Mo»;  Suooly  Initryotor^ 
Southwait  MiSsoyrF  State  University^  Springfield^  Mo.;  and  Aircraft  Con  struct  ion  WorUlhep  I  nit  rue  tor  / 
University  of  Wlseoniln=Stout^  Menanomle^  Wis, 


The  Computer  and  Emerging  Applications  to  Industrial  Arts 
Education 

Ronafd  McGrath 

Most  of  us  grew  up  when  modem  compurera  were  not  in  existence.  While  the  same 
situation  might  have  applied  to  automobiles  in  the  early  twentieth  century,  a  fairly  rapid 
change  took  place  thenp  Even  if  not  everyone  drove  an  automobile,  almost  everyone  had 
a  friend  who  did.  Automobiles  quickly  became  common  on  our  streeta,  and  their  prln-^ 
clples  of  operation  were  relatively  simple  and  easily  understood.  Unfortunately,  today 
the  average  person  does  not  have  the  foggiest  idea  of  just  what  a  computer  is  or  how  it 
works »  Their  only  contact  with  computers  may  be  with  the  telephone  billj  an  income  tax 
return  or  simUar  bus  ess  form;  so  too  with  the  profess  ional  educator.  There  is  a  need 
to  know,  to  understand  the  operation  of  the  computer  and  how  it  may  be  applied  to  indus-^ 
trial  arts  education. 

The  purpose  of  my  presentation  today  is:  (1)  to  present  a  brief  description  of  how  a 
computer  ftmctionSi  (2)  to  describe  the  parts  which  make  up  a  con^iputer,  (3)  to  show  how 
a  simple  flow  chart  operates,  (4)  to  write  a  simple  program,  and  (5)  to  demonstrate  prac^ 
tical  programs  which  can  be  utilized  to  solve  problems  in  industrial  arts  classes. 

To  give  you  just  a  brief  background  into  the  history  of  the  computer,  we  might  begin 
in  1946  when  the  federal  govemmenij  while  testing  nuclear  devices,  employed  a  staff  to 
do  the  mathematical  computations.  The  staff  of  20,  working  on  17  IBM  machines,  worked 
CO  solve  problems  24  hours  a  day,  6  days  a  weekj  for  a  full  year.  In  1959,  a  computer 
was  produced  called  the  LGP»30,  By  today*s  standards,  this  machine  was  small  and  very 
slow;  it  took  milliseconds  to  carry  out  its  computations.  Today  all  the  computations 
conducted  in ,  1946  can  be  carried  out  by  a  college  freshman  in  one  afternoon,  while  100 
other  people  are  using  the  same  computer. i 

There,  arji  four  special  characteristics  of  all  computers.  The  single  most  important 
feature  of  a  modem  computer  is  its  incredible  speed. 

The  computer  works,  as  we  shall  see,  one  step  at  a  time,  Theie  are  simple  steps  ^ 
which  any  high  school  student  can  do,  but  the  difference  between  the  student  and  the  com^ 
puter  is  vast.    The  computer  is  able  to  do  a  million  or  more  steps  in  a  single  secondl  v 
Some  computers  can  add  as  many  as  250,000 16- digit  numbers  in  one  second.  As  a  rough  i 
rule  of  thumb,  a  computer  is  a  million  times  as  fast  as  a  human  being. 

The  computer  can  also  remember  both  facts  and  instructions.  This  stored  informa^  ? 
tlon  can  be  put  to  use  in  a  split  second;  and,  unlike  the  human  memory,  the  computer  :i 
never  forgets.  Think  how  smart  you'd  be  if  you  could  remember  every  fact  you  had  ever  ' 
read  or  been  told  ^  instandyl  .  l 

Because  of  its  fantastic  speed,  the  computer  can  solve  problems  without  reductloni  S 
hence,  the  most  accurate  way.  For  example,  a  computer  can  easily  divide  6.1382313290  > 
into  23,5439189113,  By  contrast,  most  people  working  the  problem  by  hand,  would ^; 
probaWy  reduce  the  problem  to  23.5  divided  by  6.1. 


?.f,JThe  fou^A  characteHsUc  of  i  computer  is  that  it  works  autoniatically*  It  can  remem- 
~      iet  Of  tnitwetions,  and  it  can  axacute  ^ege  Instructiong  in  the  proper  aequence 
p^„Jit  human  dirtetion*    If  you  were  a  eompuier  oparator,  for  instance,  you  could  feed 
||[i^fTUCticK)i  Inio  flie  computera  then  go  co  lunch,  paint  a  picture,  or  read  a  book*  The 
fipbmputer  would  work  automatically,  step-by-itep,  figuring  a  solution  to  your  problem,^ 
.There  ara  five  basic  componentii  which  make  up  a  connputcr"  inputj  itorage,  calcu^ 
iattoBr  Oa^E  and  control. 


_      Oatheftag  Ae  facti  so  you  can  use  them  Is  basic  to  input.  With  a  compter*  you 
p*>fe€d'*  in  basic  liiformation  so  the  problem  can  be  solved.  The  devices  to  do  this  would 
for  instance,  a  tape  reader,  punched  card  reader,  or  communication  lines. 


^K^plng  the  pertinent  Information  available  for  ready  use  in  working  a  problem  is 
^aUid  s^raget  The  computer  has  a  memory  which  stores  both  information  for  solving  a 
^yq^pMem  and  Instifuctions  on  how  to  uee  the  information. 

^l^.^r  Tlm  Mrd  basic  component  is  calculation*  Simple  problems  can  be  worked  with 
^j^cil  and  paper  or  on  an  electronic  calculator*  The  computer *s  calculatingi  or  arith- 
^^ttietlCp  unit  operates  on  the  same  principles  as  an  adding  machine,  it  can  add,  subtract, 
^ijixiiUtiply  and  ^vide, 

loUTFUT 

Wl^  any  problem,  the  facts  are  gatiiered  and  worked  until  the  answer  is  solved, 
por  the  computer,  output  is  the  act  of  taking  answers  out  of  the  computer  or  delivering 
Ifthe  answers  after  the  problem  has  been  worked* 


|iC0NTaOL 

'  Control  simply  meane  doing  things  in  the  proper  order*  When  you  work  a  problem, 
l^you  iubconsciously  do  first  things  firsts  an  example  might  be  balancing  your  checkbook, 
gpfpu  look  at  the  records,  enter  the  deposits,  enter  the  amounts  of  all  checks  written,  and 
^so?  forth,  .  The  computer  must  also  be  guided  every  ss^p  of  the  way*  This  is  the  Job  of 
ivuie,  computer's  control  uni^ 

^irir  Now,  in  order  to  guide  the  computer  in  this  step=by^step  proeasi,  a  computer  pro- 
Ijl^ani  must  written.  An  important  guideline  in  writing  computer  pro|;rams  is  that  one 
pa^iist ;  ttiink  out  ahead  of  time  exactly  what  results  one  expects  to  obtain  from  die  com^ 
Eputer  and  what  computer  results  need  to  be  printed  to  enable  a  concluilon  to  be  reached. 
pJ'C;  computer  is  helpless  until  it  has  been  given  a  detailed  set  of  Instjuctlons,  The  com^ 
tpUter  can't  figure  out  how  to  solve  problems,  AH  it  can  do  is  laboriously  follow  direc- 
^i^ons  gtep-by-step  until  the  Job  is  completed.  This  is  true  for  any  problem,  no  matter 
simple  or  complex 

R^^.^.T^^  write  a  program,  we  must  first  understand  the  problem  to  be  aolved.  We  must 
'^anUyze  it  and  break  it  down  into  its  components.  One  way  to  do  this  im  to  conitruct  a 
|flow  chart  of  the  problem.  This  is  a  line  diagram  showing  itie  component  parts  and  how 
|thbse  parts  fit  together.  Each  part  of  the  flow  chart  must  be  broken  down  into  simple 
lUiitructionE,  From  the  flow  chart,  then,  a  program  is  written*  Each  line  of  a  program 
p^alled  a  ''program  statement*" 

Boxes  in  a  flow  chart  represent  work  to  be  done;  diamonds,  choices  to  be  made, 
^^bisions  may  be  expressed  as  answers  such  as  *'yes*-  or  *'no,"  "true"  or  "false." 
te  the  answer  is  "no,**  the  program  may  skip  severi  instructions  and  go  on  to  another 
Ipartof  die  program.  This  action  of  skipping  is  called  "branching," 
fci  Once  the  problem  has  been  mapped  out  in  flow  chart  form,  and  broken  down  into 
|UicUvidual  simple  operations,  we  must  write  the  instructions  telling  the  computer  how  to 
gtondle  each  operarion ^  but  here  we  run  into  another  problem*  The  computer  does  not' 


understand  Engllih,     We  have  to  write  our  instructions*  the  computer  programi  In  a 
languagej  or  code,  that  the  computer  can  understand. 

For  example,  before  arriving  here  at  the  convention  center  you  had  breakfast  at  one 
of  the  downtown  reitaurants*  After  scanning  the  menu,  you  order  two  eggs  on  toast;  the 
waltresi  shouts  toward  the  kitchen,  "Adam  and  Eve  on  a  raftl"  Or  you  may  be  familiar 
with  anodier  order:  "Good  morning.  Miss,  1  would  like  to  have  a  bacon  with  lettuce  and 
tomato  sandwich  on  two  slices  of  white  bread  that  are  toasted,  please,*'  And  the  waitress 
calls,  '*BLT  Downl"  Just  as  restaurant  workers  talk  to  each  other  in  a  special  code 
because  it  Is  short  and  precise,  computer  programmers  use  special  codes  for  the  same 

reasons.  u  i 

Today,  almost  anyone  can  learn  to  use  a  computer,  thanks  to  symbolic  language. 
There  are  several  languages  written  for  this  purpose.  At  the  present  time  98  percent 
of  aU  programs,  including  those  written  by  experts,  are  in  the  BASIC  language.  Other 
special  languages,  such  as  FORTRAN,  COBOL  and  ALGOL,  make  it  easy  for  businessmen, 
scientists  and  engineers  to  write  programs  using  words  and  symbols  associated  with 
their  work,3  ^         ^     .        .   . 

Industrial  arts  instructors  have  a  practical  need  to  understand  and  use  the  computer* 
For  example,  most  of  us  have  taught  a  woods  class  at  one  time  or  another  and  can  appre- 
ciate the  problems  junior  high  and  senior  high  students  may  have  in  determmmg  the  total 
board  f@at  and  the  cost  of  a  project. 

If  a  student  were  to  use  a  computer,  he  first  gets  the  attention  of  the  computer  at  tne 
teletypewriter.    The  computer  "asks'^  the  student  if  he  has  a  bill  of  materials.  If  the 
student  has  the  necessary  information,  he  types  the  data  into  the  computer  and,  when  com- 
pleted,  the  isomputer  prints:   "THE  TOTAL  BOARDFEET  OF  YOUR  PROJECT 
THE  COST  OF  LUMBER  IS  S^.  ^  .         _  . 

Another  program  can  be  used  to  check  the  results  of  a  problem  m  an  electronics 
class  For  example,  a  series  resonance  current  and  impedance  circuit  problem.  This 
would  take  two  students  four  hours  to  set  up  and  measure  the  voltages  across  three 
separate  devices  at  varying  frequencies,  then  to  tabulate  the  currents  and  impedances  at 
these  frequencies,  and  construct  a  graph  to  plot  the  resonant  frequency  and  locate  the 
bandwidth.  With  the  necessary  data  available,  the  com.puter,  utilizing  the  tele- 
typewriter, can  solve  the  problem,  giving  all  information  in  merely  ten  minutes. 

Whether  it  is  woodworking,  electricity  or  mechanics,  as  teachers  we  can  mcroduea 
high  school  and  college  students  to  meaningful,  practical  applications  of  theory  as  it  is 
taught  in  class.  .  .  *^ 

Swdunts  win  want  to  "play  around"  with  the  computer;  they  will  start  writing  their 
own  programs  and  teaching  odier  students  how  to  program  in  the  process.  Jhejtudem 
/becomes  the  teacher  and  the  computer,  the  student.  The  student  must  concentrate  on  the 
basic  principles;  he  must  have  a  clear  understanding  of  the  problem  to  be  able  to  explain 
It  to  a  computer.  As  students  gain  programming  experience  and  sophistication,  they  wiu 
attempt  more  difficult  problems. 

More  and  more  educators  should  have  basic  understanding  of  at  least  one  program- 
ming language  such  as  BASIC  or  FORTRAN.  A  programming  course  designed  for  the 
professional  educator^ not  for  the  mathematics  of  engineering  major ^ would  be  most 
desirable 

I  would  like  to  close  with  a  quote  from  Ben  Schneider,  Professor  of  English  at 
Lawrence  University: 

h  mqy  be  thaf  wifhouf  esmputerlsaflon  our  tniMfuHdns  Qdnnar  iurvlve  ihm  overpewarlng 
rsnslaughf  of  fdefs  thai  madern  eiviliiaHon  produces  and  demondl  aftennon  fo. 

As  fhe  world  Increaies  In  numberi  and  eomple^Uy,  our  need  fo  know  bacomtl  greaftr,  and 
50  does  fhe  diffleuhy  of  finding  ouK  t       u  - 

leeduse  of  ihm  pmri  pldyed  by  eompuftr  feehnlques  in  coping  wifh  fht  pressure  of  numbers, 
seme  yndersfdnding  of  cdmpufers  ough>  io  ehordcferize  every  truly  educsfed  mdn  in  fhis  cen-  ^ 
fury.  Even  fo  cope  wifh  fhe  dongeri  of  mUuied  eompufing  powtr  (si  in  d  poiide  sfafe),  an 
undersfanding  of  fhis  machine  li  a  requiremenf » 

RIFERiNCES 
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f  lastics— Yesterday,  Today  and  To^norrow 

K^^^In  sny  dlscUision  of  plaitlce.  It  seemi  appropriate  to  review  seme  common  reactions 
^pkC  have  prevailed  for  as  long  as  people  have  used  materials  in  general  to  satisfy  their 
^^duf  tHal  and  personal  needi, 

Hiitorieally,  people's  early  basic  needs  were  met  by  utilizing  readily  available 
^^niral  materials.  History  also  tells  us  that  when  a  particular  material  could  no  longer 
^^e#t  existing  needa  and  another  natural  substance  was  not  readily  available,  the  human 
^^rive  toward  developing  or  formulating  a  substitute  measurably  increased.  This  merely 
^mtans  that  during  dielast  several  thousand  years,  materials  for  application  in  agriculture, 
^Qp^lng,  manulacture,  housing,  transportation,  safety,  self- protection,  communication, 
^^tertminment  and  others  were  initially  natural  materials.  As  these  supplies  dwindled 
^ynd/or  additional  needs  emerged,  die  interest  in  new,  modified  and/or  syntliesized  man- 
pfnade  substances  grew, 

B'lirpROWTH  OF  PLASTIC  INDUSTRY 

TTha  plastic  industry  began  about  the  middle  of  the  19th  century  when  natural  ivory 
pcould  no  longer  meet  the  needs  of  the  billiard  ball  market  and  a  $10,000  prize  was  offered 
^fer  a  suit^le  substitute,  Mr*  John  W.  Hyatt,  a  printer,  has  been  credited  with  the  de^ 
^^elopment  of  a  new  acceptable  synthetic  material  (cellulose- nitrate)  diat  in  turn  was 
^tteated  .  with  camphor,  heat,  and  pressure  to  obtain  properties  that  closely  resembled 
Natural  ivory.  Soon  after  its  introduction,  this  new  synthetic  material  gained  increased 
pittention.  For  example,  it  began  to  replace  hard  rubber  used  by  dentists  and  found  its 
ftway  into  photograph  film,  plastic  sheets  for  auto  curtains^  shirt  cuffs,  collars,  combs, 
^eye  glass  frames,  and  many  other  industrial  and  home  use  items.  The  new  man-made 
K*cellulold"  seemed  to  have  started  a  chain  reaction  toward  new  synthetic  materials, 
MHie  thermoplastic  and  thermosetting  plastics  industry  began  its  growth  as  another  branch 
Ro^  the  Industrial  materials  tree, 

psf  "-';  The  industry  A^irtonal  plastics  included^  phenol'^formaldehyde,  1890: 

Hleasein,  1919;  alfcyds,  1925;  cellulose  acetate,  1927;  styrene,  urea  formaldehyde,  vinyl 
^amUy,  acrylic,  19 31:  cellulose  acetate  butyrate,  1 932*1  polystyrene,  vinyl Idene,  1927; 
Im^amine  formaldehyde,  ethyl  cellulose,  1939;  polyethylene,  1942;  silicones,  1943;  and 
Simy  more.  Synthetic  plaotic  is  now  a  multi-biiri  on  dollar  industry  and  has  earned  its 
Kri^tful'  position  as  one  of  the  several  major  families  of  industrial  materials, 
^!:-  For  example,  prior  to  1940  die  typical  automobile  was  largely  metal.  Its  major 
^InteriQr  upholstery  was  made  from  natural  animal  or  fabric  material,  and  parts  related 
^bd:  th#\  electrical  system  were  using  less  than  5  pounds  of  synthetic  plastic  per  car.  By 
111976:  the  average  car  contained  175  pounds  of  various  plastics.  By  the  year  2000  Mb 
^fipiri  is  expected  to  reach  800  to  1,000  pounds.  Already  designers  are  thinking  in  terms 
^  ""^v  large  exterior  and  interior  body  assembly  molds  as -single  units.  This  would  reduce 
ivehl^l^  body  wei^t  by  1,800  pounds,  as  well  as  substantially  reducing  manufacturing 
tdoits  wi^ut  sacrificmg  riding  space  or  comfort.  Plastic  materials  are  also  in  the  future 
por  otoer  industries  such  as  the  beverage,  packaging,  furniture,  housing,  portable  homes 
^id  eltctronic  industries. 


PURRf  NT  PLASTIC  TRENDS  — ^ 

While  the  growtii  in  die  use  of  plastic  resins  has  reflected  a  steady,  positive  demand 
|ttem,  ttie  availability  and  rising  costs  of  the  basic  raw  material  (crude  oil)  has  intro^ 
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fej^  duetd  a  new  set  of  problami.  During  the  1973-75  pefiod,  the  plastic  induatry  faced  a 
3|p.  ^.i^vert  crisis  as  crude  oil  ihortagas  and  extensive  price  increageg  caused  many  plaitic 
^^■  ii^ii(Motm  to  accept  less  raw  material.  These  severe  preiiures  caused  the  induitry  to 

reassess  flie  utilization  of  the  bailc  reilni.    FlUeri*  bulking  mater iali  and  binders  . 
y    received  more  attention  than  ever  before,  and  thus  a  new  era  referred  to  as  "polymer 
blading  and  composite  plastics"  was  begun  and  expanded  rapidly* 
;      ;    In  shon,  the  present  period  is  one  of  reducing  the  quantity  of.  basic  resin  when  pre- 
V  ;  paring  molding  material  through  tfic  use  of  selected  fillers,  particulates,  spheres,  flakeij 
•  ■     fiber  binders,  foaming  agents,  and  other  ^'modifying"  substances.  The  Indication  is  ttiat 
,  fuwre  plastic  technology  will,  in  effect,  employ  the  resin  ai  a  binder  for  the  selected 
composite  mass,  much  as  asphalt  is  used  to  bind  road  bed  aggregate.  Current  indicators  ■ 
.      seem  to  ^int  toward  a  nearly  unlimited  array  of  improved  functtbnal  properties  including. 
screngA,  hardnegs,  expansion,  resistance  to  varioui  operational  environments,  and  other 
assets.    For  example,  tests  using  polypropylene  resin  have  already  enabled  composite 
clenders  to  increase  tensile  strength  by  60  percent,  flexure  strength  100  percent,  heat 
deflection  by  over  90  percent  and  expansion  reduction  to  nearly  the  expansion  rate  of 
common  non-ferrous  metal. 

In  addition,  flame  retardanis,  smoke  suppressants,  and  other  chemical  compounds 
foif  safety  purposes  are  being  employed,  as  well  as  ultraviolet  and  microorganism  sens  I-  • 
tlve  fillers  that  will  promote  natural  degradation  or  destruction  of  the  composite  polymer 
when  it  Is  exposed  to  the  out  tor  environment  for  a  reasonable  period  of  time.  This 
would  result  in  the  self-^destruction  of  such  material  as  bottles,  food  wrappers  and  cartons.  ■ 


DESIGN  AND  MATERIAL  SELECTIVE  eONSlDERATlON 

Alm^isi  all  designers  and/or  manufacturers  of  consumer  goods  are  faced  with  mate^^  - 
rial  selection  problems.  Since  the  plastic  industry  has  become  a  viable  part  of  our  ^ 
modeni  materials  pool,  it  must  be  evaluated  and  scrutinized  along  with  other  materia  ^ 
families.  Some  major  questions  that  must  be  answered  involvt^  an  understanding  of  the  ;^ 
proposed  object  itself  and  also  the  performance  parameters  and  the  physical  and  me^  1 
chanical  environments  that  the  object  and/or  material  will  be  exposed  to.  In  selecting  -1 
materials,  some  of  the  variables  to  consider  are* 

1.  Specific  gravity  (weight  to  volume)  as  it  relates  to  a  portable  or  stationary  product*  ' 

2.  Thermal  conductivity  properties  as  it  may  apply  to  product  performance. 

3.  Therm^  expansion  as  part  of  its  performance  and  design  parameters. 

4.  Moisture  absorption  limits  when  exposed  to  operational  environments. '  " 

5.  Resistance  to  abrasion.  | 
Corrosion  design.  I 

7.  Flammabillty,  ij 

8.  Potential  toxic  problems  during  fabrication  and  usage.      -  i 

9.  Ej^ected  dynamic,  siatip,  and  impact  stress.  3! 

10,  Elongation  and  creep  due  to  stress  exposure.  i 

11,  Flexible  strength.               -  f 

12,  Hardness  over  its  operational  temperature  range.  i| 

13,  Dielectric  values,  "If 

14,  Fabricating  properties,  :^ 
15*  Maximum  environment  or  operational  temperature.  Hi 

This  unique  family  of  man-made  materials  can  and  do  meet  some  very  specific  f| 
product  needs  which  other  materials  cannot.  Even  though  plastics  cannot  approach  the 
strengtii  and  hardness  of  metals  or  the  light  weight  of  most  woods,  many  do  offer  more 
^an  adequate  strength,  light  weight,  flexibility,  levels  of  transparency,  corrosion  re^ 
iistance,  greater  simplicity  in  manufacturing,  close  tolerance  control,  little  or  no  added 
finishing  after  molding,  a  wide  range  of  surface  finish  and/or  treatment  and  color,  as 
well  as  low  cost.  Selecting  plastic  necessitates  a  careful  review  of  the  desired  proper^ 
ties  as  they  relate  to  the  proposed  product. 

The  '*plastic  Elastomer  Reference  Issue"  published  bv  Machine  DeBim  presents  a: 
.  range  of  design  and  material  considerations  in  a  very  concise  and  effective  manner.  Us*-; 
Ing  the  prepared  diagrams,  graphs,  and  tables,  the  educator  or  practitioner  may  quickly; 
Identtftr  the  most  plausible  material  for  the  design  problem  at  hand. 

For  example,  tiie  series  of  graphs  can  quickly  provide  the  designer  with  die  oppor^ 
_  tunity  of  flrst  comparing  plastic  to  metals  in  terms  of  such  basic  properties  as  tensiljej 


ll^i^il  tto^rawre  range,  dielactric  itrength,  thermal  eonducrivlty,  Aermal 
"specific  gravity  and  othferi.  In  effect,  tha  desipier  can  quickly  determine  if 
j^titfp  tharmosatting,  farrous  or  non-ferrous  metal  will  meet  his  desip  re- 

^Detailed  InformaCl^  about  ^e  particular  major  tharmoplaicic  and  thermDsattlng 
Xj^eriiB^j^iyyyid^   In.ad^tton,  other  ilmilar  graphs  and  sheeted  tables  provide  data 
flflc^fied  or  com^sita  polymers  that  could  possibly  meet  required  specif ications, 
i|i^8  method^  itlecting  a  p^  problem  seams  to  ba  educationally 

Jand  can  be  used  In  ^e  educational  program.  Such  a  aystamatic  reviaw  and  avalua^ 
|ghDuld  permit  ^e  designer  or  aduca&r  more  adequately  to  deseribe  and  identify  a 
itte       .wiU  meet  his  requirements. 


JfTRUC^DUeATOn  ROLE  AND  RESPONSIBlLtTY 

Qplfits  innrodhietion  a  emitury  ago,  the  plastic  industry  has  experienced  numerous 
L  groblamsi  however,  it  is  now  a  viable  part  of  the  industrial  world,  with  polymeric 
^^tmafaHals  now  to  use  in  nearly  all  industriei. 
WD^ir^^i^  decades  alone  its  industrial  growtii  has  avaraged  15  percent 

Ipyiar,  and  iU  indications  saam  to  point  toward  this  continued  level  of  growdi.  In  fact, 
l^laij^e  Education  Guide'*  pradicts  that  within  die  next  decade  the  cubic  volume  of 
itt^naaiertals  produced  wiU  exceed  ^at  of  metals.  The  Plastic  Education  Foundation, 
t^l  "  ^tty  wrktog  witti  ^a  Society  of  Plasties  Induitry,  Inc,  published  this  guide, 
l^lls^c^dri^ttd  researchars  have  indicated  Aat  by  the  year  2000,  we  will  be  using 
SS  ftiUll<si  tons  of  pol>mier  materials  per  year* 
M^^Am^  Aa  rplaatic  Industry  continues  to  grow  and  Its  operational  parameters  expand  to 
ffi(^uda  mtUA^^ymarlc  blading  and  the  axtensiva  use  of  modifled  and/or  reinforcing 
^^m^sitti,  ^6  need  for  properly  trained  or  educated  persomiel  wUl  be  m  important 
J'  ''  L  of  its  vittlity  and  growth,  to  short,  the  industry,  through  the  Plastics  Education 
^^uidatibn,  is  committed  to  helping  educators  to  develop  a  viable  and  relevant  program 
Ibsf^ j^astlcs*  Currant  data  indicate  that  as  of  thii  date  the  number  of  such  programs  is 
^iiUTtibt  ada^ata. 


ELUSION 

)^-^When  ravlewlnf  the  broad  spactiiim  of  the  plastic  (polymer)  industry,  it  seems  ap- 
yp^j^l,,that  plastics  has  earned  its  rightful  place  alongside  other  major  materials,  Cur^ 
^<^|4iii^  incUcate  that  some  educational  institutions  have  oriented  and  directed  diair 
ij^^gtic  offeringi  toward  current  and.  future  industrial  plastic  needs;  others  have  not, 
^Sby  flnduitriii  educators  are  stUl  treating  plasttca  as  an  area  which  Involves  only 
HSlit  iAd  bar  stock  which  is  used  to  fabricate  smaU-^^J/y  and/or  decorative  objects, 
p^fi  litjT  addition  to  an  understanding  of  the  material  ItseW-and  design  and  manufacturing 
Snal&rations,  ^e  ftiture  educator  must  also  develop  an  understanding  of  anvironmantal 
nSiiderationa  as  diey  may  apply  to  im  manufacturing  and  use.  Questions  related  to 
iSity^l  combustibility,  reactivity  to  varying  esqpoiurei,  safety  during  all  operational 
[iiai^  mid  otfaar  ecological  considerations  ihould  become  a  significant  part  of  the  total 
"^jpam, 

^^F&r  ins  wee,  ^astic  materials  that  come  in  contact  wi^  food  and  baverages  must 
"l^i^rfived  by  die  Food  and  Drug  Administration  (FDA),  Current  estimates  indicate 
ji^Sy  the  year  2000,  some  237,000  tons  of  plastic  will  be  subject  to  such  reviews.  Also, 
i|j^yfcing  or  mtoufacturing  environments,  including  school  laboratories,  will  be  sub- 
^^tb'I  safety  Inspaction  by  tiie  Occupational  Safety  and  Health  Administration  (OSHA), 
^Si^  and  oQier  gaseous  materials  emitted  during  molding,  mixing,  cutting,  machining, 
llotiier  operations  wHl  have  to  be  closely  monitored, 

iJiJ^orrow's  educator  must  be  able  to  help  his  students  differentiate  between  facts 
_  1  aotibns  or  hearsay.  As  a  start,  every  school  should  be  equipped  with  a  Dangerous 
gjpSlpertlei  of  Matarlals  handbook  for  ready  reference, 

 iJftJ*^  mffmber  of  the  taeyjfy  of  the  induitridl  Stydiei  Dtpqrtment  Qf  Sgn  Jsse  Stgte  Universlfy, 
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optoelectronics 

Wllllim  H.  Rigby 

After  a  slow  start  more  than  a  century  ago,  the  optoelectronics  field  has  become  one 
of  ttie  fastest  growing  iegments  of  the  electronics  industry.  Optoelectronics  is  frequency 
deflned  as  the  combination  of  optics  and  electronics  as  found  in  light-emitting  diodes 
(LE'D's),  photodlodes,  phototransiscora,  optocouplers  or  optoisolators,  and  bodi  numerid 
and  aplhanumeric  displays.  This  presentation  wUl  describe  these  devices,  their  operation 
and  application. 

The  mainetay  of  the  optoelectronic  field  is  certainly  the  Solid  State  Lamp  (SSL)  or 
Light  Emitting  Diode  (LED),  The  LED  is  a  PN  juncclon  semiconductor  device  much  like 
a  conventional  semiconductor  diode.  However,  the  LED  has  been  designed  specif icaily 
to  emit  light  through  a  glass  or  plastic  window  forward  biased.  As  with  any  forward 
biased  diode,  electrons  flow  from  die  negative  to  positive  regions.  In  the  LED  the  re- 
combining  of  electrons  and  holes  in  the  P  region  brings  about  the  release  of  energy  in 
the  form  of  photons  of  light.  To  achieve  this  rulease  of  light,  the  familiar  semiconductor 
materials  of  germanium  and  silicon  are  replaced  by  gallium  and  arsenic  in  the  form  of  ^ 
gaUium  arsenide  (GaAs)* 

The  amount  of  light  emitted  by  an  LED  is  directly  proportional  to  the  forward  cur-  " 
rant  through  the  PN  junction.  Typical  operating  parameters  for  LED*s  are  forward  / 
voltages  of  approximately  i*6v  and  forward  currents  of  20mA.  This  low  voltage  and  J 
moderate  current  serves  as  a  major  advantage  for  LED*s  over  discrete  incandascent 
lamps,  but  it  also  must  be  dealt  with  when  using  these  devices  in  actual  applications.  : 
For  example,  a  typical  application  for  an  LED  might  be  as  a  pilot  light  in  a  5- volt  TTL  t 
circuit*  Care  must  be  taken  toobservethe  limitations,  as  currents  in  excess  of  specified  3 
values  will  permanently  damage  an  LED.  ^ 

A  second  popular  application  for  LED*s  is  that  of  logic  level  indicators  in  digital 
circuits.    These  devices  are  well  suited  for  this  application  due  to  their  low  current  "7" 
requirements  and  compatibility  with  common  logic  families.  Individual  LED*s  are  com-  ^ 
patible  with  TTL  IC's  and  require  no  additional  drive  circuitry. 

In  addition  to  low  voltages  and  currents,  a  second  major  advantage  of  LED's  is  their 
long  life  expectancy.  Most  manufacturers  claim  a  useful  life  expectancy,  for  their  LED's  t 
of  100,000  hours.    Using  ^his  figure,  an  LED  used  in  a  piece  of  equipment  operated  24  ^ 
hours  a  day,  365  days  a  year,  would  last  over  11  years.  From  a  practical  standpoint,  it 
can  be  assumed  that  an  LED  will  last  the  liff  Hme  of  the  circuit,  *  | 

Initially  only  Red  LED*s  were  availab!  ,  however,  recent  technological  changes  have  " « 
brought  about  the  development  of  Orange,  Green,  and  Yellow  LED's.  While  LED*s  are 
produced  in  many  styles  and  package  configurations,  a  few  styles  stand  out  as  industry  ,;S 
favorites  and,  therefore,  are  commonly  available.   The  T- 1=3/4,  a  1/4  inch  diameter,  '} 
hig^  dome  epoxy  package,  has  dominated  the  field  and  is  produced  by  most  manufacturars. 
The  MV  5020,  MV5021,  and  MV5023  manufactured  by  Monsanos  are  typical  of  this  style 
LED,    As  with  conventional  diodes,  manufacturers  designate  or  indicate  the  cathode  end 
of  LED*s,     The  cadiode  lead  on  an  LED  is  identified  by  a  flat  chamber  on  the  plaatie 
case  or  by  one  of  the  two  leads  being  shorter^ 

The  many  electrical  and  practical  advantages  of  LED's  over  conventional  incandes- 
cent li^t  sources  can  be  summarized  as  (1)  long  life  and  ruggedness,  (2)  low  impedance,  3 
(3)  smaU  size,  (4)  very  fast  response  time,  (5)  the  absence  of  filaments  or  heaters,  | 
(6)  low  power  consumption  and  (7)  light  weight. 

An  extremely  popular  use  of  light  emitting  diodes  is  for  numeric  readouts.  These 
devices  are  available  in. a  wide  range  of  sizes,  configurations,  and  colors.  Currently  the 
most  popular  size  is  the  .3  inch  character  height.  Other  character  sizes  are  ,63  inch,  J 
,25  inch,  and  the  .11  inch  found  in  most  portable  calculators, 

A  major^istinciion  between  readouts  is  the  internal  connnctions  of  the  LED's  within 
the  display.  The  two  versions  available  are  Cathode  and  Comm-m  Adnode, 

The  Common  Adnode  display  requires  "sinking"  ir/pui  ,^  to  activate  the  segment,  ^ 
while  the  Common  Cathode  requires  a  positive  voltage  to  if^ht  Its  segments.  This  dis- 
tineti6n  obviously  requires  two  different  Decoder/ Drivers,  and  care  must  be  taken  to' 
ielecc  the  correct  driver  IC  for  a  particular  readout  conflguratlon.  The  figure  below  - 
indicates  some  typical  readouts  and  their  configurations, 
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TYPICAL  DISPLAYS 


fe-      As  with  discret©  LED'is  chare  la  a  20mA  current  llmUation  per  segment  with  thaae 
seven-se^^t  dlaplayi.   Typically  a        ohm  or  120  jhm  resiitor  is  inserted  in  each 
^  g^nsit  Ifaia  (a-g)  to  provide  current  limiting.    Failure  to  insert  theae  reaistora  will 
1^ permanently  dajnaga  the  LEO  readout, 

%^  >  A  ttiird  ma^r  segment  of  the  optoeleetronic  field  le  the  optiwaicoupler.  Known 
p variously  as  optocoupleri  and  optoiaolawrs,  these  devices  rppresenT  a  new  growth  area 
tfie  optoaleatronic  market. 
Uied  primarily  for  interface  applications^  the  optocoupler  conslnta  of  an  LED  and 
i^mpadble  photodetector  paired  so  that  the  light  created  by  the  acnvated  LED  will  be 
^'optically  eoupl^_  to  a  ilght-iensitive  detector.  Designed  to  replace  transformers  and 
^©upltog  qipaeitors  in  digital  and  linear  interfacing  applications,  these  circuits  exhibit 
W-mmy  ^mm  the  isolation  voltage  of  older  devices  and  yet  retain  small  size  and  low 
'"^*^wer  consumption. 

r  The  baiie  optocoupler  coniiats  of  GaAs  LED  optically  coupled  to  a  photo-seniitlve 
^iUlcon  detector*  which  may  be  a  diode,  transistor,  darlington  transistor,  SCR,  or  criac. 

Frequently,  botii  die  LED  and  the  detector  are  contained  in  the  same  package,  though 
libme  uniti  are  not  sealed  and  operate  in  conjunction  with  an  optical  path  through  an  air 
I  gap,  Thii  air  gap  permits  the  use  of  physical  devices  such  m  gears,  cams,  and  lo  fortti 
'-te  faiterrupt  the  light  path,  causing  desired  changes  in  the  clrcuic.  Attractive  character- 
Pi@ti€§  of  optoisolatora  include:  (I)  The  electrical  iiolation  of  an  electromechanical 
^ralay,  (2)  The  speed  of  a  semiconductor,  and  (3)  The  long  life  and  low  power  of  a  aemU 
conductor.  Many  applications  suitable  for  the  optocoupler  involve  the  triggering  of  high 
^voliagei  high  current  SCR*i  from  low  voltage  circuitry, 

^  ^_Opia.electronics  has  many  applications  and  repreienta  a  new  and  growing  flald.  In 
fi". the  next  few  years  optoelectronics  is  certain  to  exert  a  greater  force  in  the  eiectronics 
industry.     Any  reasonably  contemporary  industrial  education  or  technical  electronici 
Dgram  musr^if^elude  the  "Opto's." 
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fcMarketing:  A  Part  of  a  Manufacturing  Unit? 


^\  Danald  F.  Smith  and  Thomai  Wright 


-   Manufacturing  means  many  things  to  many  people,  For  our  purpose,  manufacturing^ 
K^Ul  ba  defined  ai  all  those  activities  associated  with  utilizing  resources  to  produce 
^iroducti  which  are  sold  in  the  marketplace  with  the  intent  of  making  a  profit  for  the 
^gowiefi  of  die  enterprise.  Manufacturing  has  two  major  components:  Material  proceis- 
r^lng  and  management. 


Matarlal  proceaiing  includai  all  man*s  knowledge  and  activities  designed  to  change 
the  shape,  compoiition,  or  combination  of  materials,  parts,  or  aubaisembliei.  Material 
processing  utilizes  six  fajnilies  of  proceesesi  casting  and  molding*  forming,  aeparating. 
conditioning,  aaseriibling,  and  finishing. 

Management  deludes  all  the  efficient  practices  used  by  man  to  plan,  organize, 
direct*  and_^  control  areas  of  activity  within  the  enterprise.  Manufacturing  management 
coordinates  five  major  activity  areas  which  are  as  follows: 

1)  Reiearch  and  Develepmgnf ;  seienf  ifieally  ieeking  and  diseeverlng  knawledge  abouf  prsduefl 
and  proseisei. 

2)  ProdyeHeni  planning  for  and  produeing  aufherized  products  which  meet  itafed  qualify 
Ifandqrdl, 

3)  Mgfkefingl  eneau raging  and  fqcliitafing  the  flow  of  goods  frgrf  producer  to  consumer* 

4)  IndultPial  Relafienii  insuring  thaf  fhe  relations  betwean  the  eampany  and  Its  employees  and 
public  are  positive, 

5)  ^  Financial  AffalrsJ  directing  and  eontroMlng  the  comjSQny'i  monerory  gperations  and  lacgrlng 

RPGessary  moterials^  lupplies  and  equipment. 

MANAGED  ACTIVITY  AREAS 

The  first  three  activity  areas  (R&D|  Production  and  Marketing),  are  directly  involved 
in  the  movement  of  the  product  from  idea  to  profit.  The  aisociated  activities  are,  there- 
fore, considered  essential  components  of  a  complete  study  of  manufacturing.  Thege 
managed  systems  are  an  integral  part  of  the  transformation  of  an  idea  into  a  product 
which  is  hopefully  converted  into  money.  The  other  two  activity  areas  support  the  move- 
ment of  the  product  and  are  therefore  included  to  add  intelligibility  to  the  product-centered 
areas. 

The  essential  elements  of  the  manufacturing  enterprise  which  summarize  the  task 
of  manufacturing  management  can  be  summed  up  in  the  following  sentencei  Managem^t 
uses  resources  of  men,  machines,  materials  and  money  to  produce  products  which  are 
converted  at  the  market  into  money* 

MARKETING 

A  complete  study  of  manufacturing  must  include  a  study  of  marketing.  Marketing 
includes  at  least  four  basic  functions  or  components.  These  are: 

1)  Market  Reieoffthi  sqientifleally  seeking  and  dissevering  infomigtion  about  markets  and 
marketing  acHvify. 

2)  AdvertiiingJ  pfeientation  and  premotlen  of  ideai,  products  and  serviees  paid  for  by  d  sponsor* 

3)  Sales  planning  and  operaNoni  planning  for  and  exehonglng  produetl  with  eystomers  far 
monej?, 

4)  Pistributionj  moving  the  prodger  from  fhe  poinf  of  storage  to  the  point  of  uie* 

The  work  or  activities  associated  with  these  marketing  functions  are  complex*  The  " 

major  sub-functions  under  each  of  the  marketing  ftinctions  include  gathering  and  analysing  : 

information  as  part  of  market  research;  developing,  designing  and  placing  the  message  I 

as  part  of  advertising;  planning  and  carrying  out  sales;  and  channeling  and  inventorying  ' 
as  part  of  distribution. 

i 

MARKETING  AeTIVITlES  IN  THE  STUDENT  ENTERPRIIE 

The  marketing  activities  described  are  used  in  the  manufacturing  program  at  Ball  1 
State;  howeven  the  concepts  and  methodology  are  easily  applicable  to  programs  in  the  1 
middle*  junior  high  or  high  school,  Basic  to  this  program  are  creative  student  activitiei  j 
planned  within  the  conceptual  framework  of  the  program.  These  concepts  are  presented  in  11 
detail  during  class  lectures  using  transparenciesi  slide  series  and  other  media.  This  struc-  :| 
ture  is  then  used  as  a  guide  by  each  "company"  as  they  develop  marketing  plans  to  fic:^^ 
their  product  and  situation*  .  :i| 

In  industry*  the  market  research  function  often  provides  data  including  information  S 
about  potCTtial  products,  styles,  markets,  and  sales.  In  our  program  the  market  research.  .'3 
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^Itjvities  begin  during  to  research  and  develDpmant  phase  of  the  student  enterprise. 
|)Jmer  reaction  to  ^tenttal  products  is  obtained  through  market  surveys.  The  follow- 
^J^esjy^pnix€2^  usuft^^^  through  the  surveys! 

'vDi;l^'tHftj^^nHgl  aonsymeFi  liki  fhe  produef? 
^N|^j||;>hey  biuy  If  fiitheF  for  fhemstlvai  or  as  a  gift? 
i|\yajld  thmy  mskm  sHongei  In  fhe  prodygf? 
Hew  my  eh  would  fhty  pgy  for  fhe  produef? 
p  Who  ore  fh@  Qonsum&nl 

^fivreiults  of  ttie  market  surveys  are  used  extensively  in  ielecting  products  for  manu- 
|cture  in  th^  s^ent  enterprise, 
^^'^"^The  p^duction  quota  for  tiie  various  companies  is  usually  Bet  at  a  minimum  of  100 
duct$»   'Hiis  quanrity  teiti  the  efficiency  of  the  production  department's  line,  and  It 
^io^  diallenges  the  marketing  department  to  develop  effective  advertising,  sales  and 
^.sMbu^on  systeini « 

Mfci.  The  advartlsing  group's  work  Includes  developing  a  theme  for  an  advertising  cam- 
l^alpi.  /^e  responsibility  for  developing  die  company  name,  logo  or  trademark  and 
^llpgans  usually  rests  with  diis  group.  These  are  then  used  in  the  design  of  a  creative 
^SveMsing  campal^  which  attempts  to  make  the  product  known  to  a  large  number  of 
ij|^:^bns  and  to  lead  to  the  sale  of  all  products  produced.  Typical  questions  asked  by  the 
ItfdyjirEising  group  in  the  course  of  developing  the  program  are  the  following: 

^f'^  "i  Who  U  the  markef? 
i^^k,    ;#  Where  li  fhe  morkaf? 
S^^  v^  •  How  do  we  ottraof  pofenfial  eustomers? 
•;Whot  medio  do  we  wie? 

ffisiialiy  two  or  more  media  are  chosen  for  this  purpose.  Some  typical  media  include 
i^sters,  filers,  displays  and  radio  advertisements. 

Another  function  related  to  advertising  is  package  desigi.  Since  the  package  utilizes 
mjuch  of  the  data  developed  by  the  advertising  group,  it  can  actually  be  considered  a 
^Wlum  for  advertising.  Therefore,  packa^ng  usually  is  desipied  by  this  group.  The 
^ctual  production  of  the  packages  is  either  done  In  advance  of  the  production  run  by  the 
^dyertsing  group  or  is  planned  by  this  group  and  made  by  the  production  department  as 
part  of  the  regular  production  run. 

One  of  the  initial  responsibilities  of  die  sales  group  is  to  determine  tiie  selling  price 
f:pl  tJie  product.  This  is  accomplished  after  obtaining  data  from  several  sources^  including 
K^eV  survey  results  and  cost  data  collected  by  the  financial  affairs  department.  Some 
^Msrioni  that  assist  in  establishing  a  selling  price  are: 

^"C'r    •  Whdf  did  pofenflot  coniumers  ioy  fhey  would  psy  for  fhe  prpdu€f? 
vUC#^hof  ore  fhe  oafuol  produsflon  Qosfl? 

•  'Whof  ore  fhe  overheod  tKpenses? 

•  What  ore  fhe  morkeflng  e^^pensii? 

•"Whof  should  be  fhe  refurn  on  inveifmenf  te  the  eofpsrof lon'l  owners? 

Sales  quotas  are  established  for  the  salesmen  (all  members  of  the  class),  and  diey 
Jftie  trained.  The  training  program  Is  a  formal  one,  complete  with  a  kit  for  each  salesman 
fl^^luding  a  training  manual  and  sales  receipt  book*  Sales  office  records  include  progress 
^charts  posted  to  show  dally  individual  sales  and  total  company  sales.  Sales  incentives^ 
piiclude  a  iaies  commission  for  all  products  sold,  plus  other  incentives  and  awards, 
^l-:  The  '*direet*'  distribution  channel  is  normally  used  in  the  student  enterpriie  (factory 
ittt^esm^  to  customer).  However,  products  have,  on  occailon,  been  sold  to  retailers, 
JjBie  distribution  activities  are,  for  the  most  part,  concenied  with  inventory  control, 
^l^items  and  procedures  are  developed  for  salesmen  to  obtain  products  from  the  ware- 
Ih^Use,  These  systems  must  be  designed  to  ftmction  in  concert  with  the  sales  office 
|w&ords  so  that  inventory  control  Is  maintained, 

mL  -  -  - 
pUMMARY 

pr!  The  tide  of  this  presentation  asked  the  question!   Should  marketing  be  a  part  of  a 
diisufaeturing  study  in  industrial  arts?  We  firmly  believe  it  should  be.  We  are  studying  - 


how  induicry  produces  products  to  make  a  profit,  and  that  profit  is  made  by  marketing 
those  products.  If  we  are  indeed  activity-oriented  — learning  by  experiencing--  it  seems 
logical  that  marketing  a  very  important  part  of  a  manufacturing  unit.  In  fact,  it  is  just 
as  important  as  research  and  development  and  production.  To  omit  marketings  an  essen- 
tial alement  In  manufacturingi  in  the  study  of  industry  would  seem  to  be  doing  a  disservice 
to  our  students  and  result  in  a  iess  than  adequate  conceptual  structure  of  manufacturing, 

BIBLIOORAPHY 

A  Common  Body  of  Knowledge  for  Managomont  Consultants,  New  York.  Association 
of  Consulting  Managenient  Engineers.  1957, 

Wright,  R.  Thomas:  Jensen,  Thomas  K.  Maiiufacturingr  Material  Procesging^  Man- 
agement _Qg r eg r s ,  Soutli  Holland,  IIL  Goodheart-Willcox.  I97fi. 

A m rinc,  H a ro Id  T. ,  e t  aU  Manu fa cuir ing  Orga nj za t^on jmd  M an agement .  H ngl e wood 
Cliffs,  N,J.  Prentice-Hall.  1^75. 

Oethelj  Lawrence  L.^  et  al.  Industrial  Organjzation  and  Management.  New  York. 
McGraw  Hill,  107L 

Drs.  Imifh  dnd  Wfighf  are  mtmbtri  ef  fht  fasuhy  of  Bgll  Sjofe  Unlveriify^  Muncie,  Indiand, 


Past  Present  Future 


An  Era  of  Growth— The  Junior  High/Middle  School 
Industrial  Arts  Programs,  1909=1976 

C.  Kent  Allan 

THE  FIRST  JUNIOR  HIGH/INTERMEDIATE 
SCHOOLS  AND  INDUSTRIAL  ARTS 

The  foundation  for  the  junior  high  and  middle  school  was  initiated  before  1900,  The 
date  often  given  for  the  increased  Interest  in  this  education  reform  was  1888|  the  year 
Harvard's  President  Eliot  addressed  the  National  Education  Association  and  expressed 
the  opinion  that  American  education  was  not  meeting  the  needs  of  society.  He  suggested 
a  certain  amount  of  reform  was  in  order.  Segments  of  the  traditional  curriculum  were 
to  be  eliminated;  the  school  day  was  to  be  lengthened;  and  the  administrative  structure 
was  to  be  altered,  i 

By  1909/1910  chenecessary  foundation  hadbeen  laid  for  the  first  intermediate  schools* 
The  reform  committees  had  publicized  the  needed  philosophy;  and  researchers,  such  as 
AyerSi  Strayer  and  Thomdike*  had  pointed  out  facts  and  concerns  about  school  dropouts, 
retai^dations  and  learning  abilities*  Accidentally^  and  by  design,  all  the  elements  needed 
to  develop  a  new  segment  of  American  education  were  ready*^  The  beginning  of  the  Junior 
high  school  movement  was  relatively  easy  to  segregate  from  the  whole  of  American  educa^ 
tion.  However,  establishing  which  school  system  in  the  country  fir^r  introduced  the  inter- 
mediate/Juniov  high  per  se  was  rather  difficult* 3  ColuiuiHjH,  and  Berkeley,  Call'^ 
fomia,  v^  r  ations  of  the  junior  high  school  movement  ^^f.i  j  witli  the  6^3-3  plan. 
In  both  Berkeley  and  Columbus  attempts  were  made  to  embody  tliu  best  recommindations 
of  educational  leaders,^  At  this  early  stage  of  development  the  term  ''junior  high  school'* 
was  not  a  universal  term  describji^  the  educational  unit  ^letween  elementary  and  high 
schooL  Berkeley  called  their  new  ^^^ructure  the  Introductor  High  School,  and  Columbui 
called  their  new  school  a  Junior  high  school* 
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A  great  deal  of  educartonal  thought  and  activity  preceded  the  eventual  development 
.rt  Industrial  arts  in  the  early  junior  high  schools.  To  make  the  American  educational 
:  fi^ds  prpp€fly  eulclvated  and  fertile  for  the  seedeof  reform*  a  long  list  of  men  struggled 
■  ID  offer  dieir  Idtas  and  philosophies.    Great  men  such  as  Lpcke, 'Rousseau,  Felienburg 
P^taloEil  contributed  ideas  and  action  in  Europe  that  eventually  exerted  influence 
icOn  American  educatora,^    Early  efforts  of  manual  education  were' encompassed  and  in*' 
flutnced  by  a  variety  of  ideas  and  efforts* 

Mdual  training  as  an  early  form  of  industriai  arts  was  introduced  by  Woodward  and 
Runkle  as  handwork  for  schools.^   These  two  men  represented  educators  interested  in 
.  ^ving  youdi  certain  kinds  of  experiences  through  schooUsupervisedp  manual  training 
progranis*    It  was  asserted  that  educators  should  step  into  these  areas  of  study  because 
of  social  changes  bruught  on  by  industrial  progress  and  a  changing  economy.^ 

One  other  influence  upon  early  industrial  arts  was  that  of  Swedish  sloyd.  Otto  Salo- 
moapS  fli©  primary  developer  of  Swedish  sloyd,  claimed  the  purpose  of  the  system  was 
not  to  produce  carpenters,  but  to  develop  In  children  mental,  moral  and  physical  powers, 
'.  To  achieve  his  goals  Salomon  set  forth  the  formative  and  the  utilitarian  aims  of  sloyd. 
To  dils  poini  manipulative  activities  had  been  discussed  only  in  the  broad  scope  of 
gentral  education.    However,  during  this  period  of  educational  reform  there  was  a  great 
deal  of  sympathy  for  pre  vocational  education  as  It  might  possibly  be  offered  to  the  upper 
grades  of  the  elem^tary  schools  6,  7,  and  8,  The  purposes  of  many  efforts  were  to  hold 
-the  you^  in  school  as  long  as  possible,  to  keep  the  door  to  high  school  open,  and  to  give 
preliinlnary  aid  in  the  preparation  for  an  occupation*  There  was  a  great  deal  more  to 
the  pre  vocational  emphasis  than  met  the  eye  at  first  glance. 

Sympathy  was  generated  for  the  idea  of  establishing  programs  of  study  to  be  tailored 
to  the  needs  of  ^ose  students  definitely  planning  to  leave  school  at  the  complerion  of  the 
Stii  grade.  Students  were  to  have  the  opportunity  to  gain  understanding  of  the  conditions 
to  which  they  would  be  exposed  after  discontinuing  their  education.  When  the  students 
laft  schooli  they  would  then  be  "better  able  to  cope  with  the  unfortunate  conditions  and  to 
work  through  them  to  something  better."^  Thisprevocational  course  would  have  a  double 
purpose,  to  deter  those  who  would  and  to  assist  those  who  must  leave  school  at  14  or  15 
years,  10 

Wtotever  the  program,  manual  training,  sloyd,  orprevocational,  the  manual-oriented 
school  actlvitiei  were  firmly  entrenched  in  the  public  school  system  of  the  early  20th 
eenttiiy*  TOe  United  States  Bureau  of  Education!  1  noted  that  nearly  half  of  671  cities  of 
more  than  4,000  population  had  manual  training  taught  in  their  schools*  The  number  was 
Inereased  from  the  1890  figure  of  37,  Of  those  offering  a  program,  over  75  percent  in- 
eluded  tiia  program  in  grade  6,  7,  8,  or  9*  In  1908  the  praccice  of  having  manipulative 
acdvities  included  in  grades  6-9  was  soon  to  become  a  part  of  the  intermediate  school 


CONFUltON  AND  A  UNiOUE  CONTRieUTION  (1909-19E9) 

With  the  development  of  the  new  program  between  elementary  and  high  school,  there 
was  concision.  From  the  opening  of  the  first  schools  and  through  the  1920's  this  inter- 
m^iiate  school  Idea  was  accepted  by  most  educators.  However,  local  districts  established 
schools  as  defined  by  local  needs, The  intermediate  schools  established  in  1910  at 

:  Btrktiey  and  Columbus  illustrated  the  confusion,  even  with  names. 

To  add  to  the  confusion  of  the  Junior  high/ intermediate  school  was  the  variety  of 

^definlttons  for  this  sepnent  of  education.  The  junior  high  was  often  defined  **as  an  or- 
ganisation of  grades  7  and  8  or  7  to  9  to  provide  by  various  means  for  individual  differ- 
ences, especially  by  an  earlier  introduction  of  prevocational  work  and  of  subjects  usually 
tau^t  In  the  hi^  schooL*'i3  This  was  only  one  of  several  different  concepts  of  the  early 

:  ^inlor  hl^  schooL  Otiier  educators  offered  a  variety  of  ideas  for  a  definition  and  eventu^ 
ally  a  consensus  was  drawn. 

One  of  the  influences  on  the  development  of  programs  for  the  intermediate  school 
was  tiiat  of  students  leaving  school  early.  Even  though  t  iiild  labor  and  attendance  laws 
bad  been  established  in  New  York  for  16  years,  several  thousand  students  were  leaving 
school  before  age  14,1^  * 'Two- thirds  of  the  children  who  enter  the  elementary  schools 
in  fte  United  States  drop  out  of  them  and  end  their  school  work  before  or  by  the  time 

\^my  have  reached  fourteen  years  of  age,  "15 

;  :V     Anothar  point  affecting  the  establishment  of  programs  was  that  school  people  started 
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CO  recopize  individual  diffL  rences  in  students.  Morennd  mor^  cducaturH  Aixid  that  '*tra- 
ditional  practic^es  of  need  e  rat  ion  and  rfc*tardntion  nef-Uca  suppiymenting  if  the  schools 
were  to  provide  udcciuntoly  for  individual  difference, "i^^  It  wan  further  noted  that  the 
work  of  G.  Stanley  Hull,  J,  McKt^en  tlattell  nnd  H,  L,  Thorndike  gave  impetUH  to  establish^ 
ing  schools  for  children  and  to  children's  individual  needs. 

The  first  Junior  high  BChoola  were  experimenting  with  curriculum  and  the  kinds  of 
programs  that  best  suited  adolescents  in  different  communities*  Many  of  the  students  not 
entering  high  school  weredcHtinedfortheworldof  work.  With  thiH  in  mind  certain  manual 
activities  were  suggested  to  help  the  student  gain  powers  of  ohHcrvation  and  understand- 
ing of  materials,  processes  and  procedtires. 

Confusion  within  industrial  arts  uh  U  diwehipetl  in  the  juni(M^  liigh  was  illustrated  by 
the  fact  that  early  shop-oriented,  manual  activitioH  were  not  all  titled  "industrial  arts." 
Administrators,  students,  teachers  and  communities  were  forced  into  confusion  by  the 
use  of  four  terms  intended  to  title  manual  activities  for  junitir  high  age  boys.  "Manual 
training,"  "prevocational,"  "manual  arts"  and  "industrial  arts"  were  names  to  encom= 
pass  a  specific  program.  In  IQOQ  each  name  and  supportive  phllosophv  had  Its  supporters, 
By  1*^2^  a  single  term  "industrial  arts"  was  used  to  describe  most  shop^oricnted,  manual 
activities. 

Manual  training  at  the  time  of  the  first  junior  high  schools  was  an  important  influence 
on  industrial  arts  as  it  was  to  become  part  of  intermediate  school. l7  Rawden  believed 
the  aims  of  manual  training  of  1913  to  be  fourfold,  The  first  aim  was  involved  svith  a 
broad  preparation  that  was  to  be  related  to  vocational  education.  Second,  students  were 
to  be  given  an  opportunity  to  do  something  with  their  hands,  A  third  aim  svas  that  of 
cultivating  an  appreciation  of  mechanical  things  and  quality  workmanship.  The  last  aim 
was  that  through  participating  in  manual  trainingi  students  would  gain  insight  into  certain 
trades  and  their  potentials  in  that  trade. 

This  shift  towards  industrializing  manual  training  was  Justified  because  of  the  change 
in  society  and  its  needs,  "The  pressure  of  economic  necessity,, ,  makes  it  imperative 
for  many  to  leave  school  early  in  life,  and  for  this  class  something  more  than  the  purely 
cultural  value  should  obtain."!^ 

In  the  i920's  this  variety  of  manual  training  was  a  popular  and  thriving  part  of  Junior 
high  school  programs,  Mowever,  certain  segments  gradually  changed  emphasis  from 
vocational  education  objectives  toward  general  education  and  Industrial  arts  aims.  This 
new  position  included  the  gradual  movement  from  prevocational  and  vocational  education 
for  manual  training  toward  general  education  and  exploration  for  handw^ork  subjects* 
Melvln  Barlow  summarized  the  plight  of  manual  training  when  he  notud  that  "times  w^ere 
indeed  changing  in  the  mid-l920's.  It  was  necessary  for  manual  training  to  recognize 
that  it  must  adjust  or  suffer  grave  setbacks, "l^ 

Several  prevocational  programs  existed  before  the  junior  high  movement  was  imple^ 
mented  into  school  districts.  As  the  junior  high  established  itself,  the  prevocational 
curricula  found  a  temporary  home  in  certain  schools  and  districts.  After  1910  a  disc  rice 
educational  profile  developed  for  this  variety  of  handwork. 

This  included  having  boys  and  girls  participate  in  classes  designed  to  help  each 
student  make  a  specific  S'ocational  choice.  Once  a  choice  was  made,  a  program  of  study 
was  followed  to  help  the  student  achieve  skills  needed  to  enter  an  occupation.  Certain 
Junior  high  schools  established  production  situations  in  which  students  participated  as 
learners  and  workers.  Supposedly^  a  student  could  enter  a  Job  after  leaving  the  junior 
high  schooU  The  hope  was  that  students  would  go  into  a  "higher  school,  preferably 
tachnical."20 

As  prevocational  education  in  the  Junior  high  movement  continued  into  the  1920'Sp 
F.  P,  Butler^l-  maintained  that  prevocational  and  junior  high  concepts  complemented  each 
otiier.  However,  his  concept  of  prevocational  education  was  different  from  the  early 
supporters  of  1010.  He  claimed  boys  of  junior  high  age  were  not  ready  to  choose  a 
ipecific  occupatiufi  in  the  industrial  or  the  professions^l  area.  The  Junior  high  schoul 
constantly  help  the  student  expose  himself  to  new  experiences  and  occupational  choices. 
These  ^sic  concepts  of  prevocational  programs  at  the  junior  high  level  had  been 
forced  to  change  with  the  times  or  to  be  eliminated  from  the  curriculum,  just  as  manual 
training  had  been  forced  to  change  or  be  dropped, 

Charles  Bennett  attempted  to  identify  the  place  of  manual  arts  in  education  just  after 
the  eicablishment  of  the  first  Junior  high  schools.  He  believed  education  had  broadened 
and  as  a  result  had  acquired  a  degree  of  confusion.  This  confusion  had  not  circumvented 
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|y  the  area  of  manual  arts,  "The  motives  for  the  introduction  of  these  arts  have  come  to  be 
jjso  ^ried  that  to  chink  clearly  concern ing  this  phase  of  school  work  is  very  difficult,'* 22 
/^;-frhia  conj^sion  wag  credited  to  the  changing  social  ideals  and  the  "failure  of  educators 
'  Ip-recu^ize  themanual  arts  function  In  school  education  both  in  attaining  the  end  of  educa- 
^  Hot  and  in  faeUitatlng  the  educative  process/'23 

With  respect  to  manual  arts  in  general  education,  manual  arts  had  four  objectiveap 
Flritj  it  was  a  factor  in  developing  social  efficiency  in  students*  Manual  arts  strove 
towafd,  and  contributed  to  one's  ability  to  function  within  his  social  surroundings* 

The  aacond  major  objective  was  the  role  of  manual  arts  in  accelerating  the  educative 
proceis.     This  process  was  made  up  of  indirect  and  direct  means  of  helping  students 
experiences*    Manual  arts  gave  students  direct  educative  experiences  by  using  a 
variegf  of  shop  -oriented  program  s , 

Third,  manual  arts  strove  toward  being  a  subject  and  method  in  the  education  process 
;  thai  ailowed  learning  through  activity  with  t^is  and  materials* 

The  fourth  general  objective  related  the  function  of  manual  arts  in  primary,  grammar 
and  high  school  education.    For  the  upper  grammar  grades  (7-8),  technique  was  very 
,  impormnt.    At  this  age  it  was  considered  important  to  correctly  direct  and  develop  the 
:  yoimg  itudent'i  shop  work  techniques  lest  they  fall  victim  to  poor  habits  and  procedures 
oi  w©rk,24 

In  the  1920's,  many  educators  became  confused  abou.  manual  arts  In  the  Junior  high, 
;  Ryan^^  amphasiied  and  gathered  support  for  the  idea  that  general  training  and  vocational 
:  ttainlng  were  confronted  with  confusion  in  the  education  world,  Selvidge^^  summarized 
^§  plight  of  shop  teachers  in  the  junior  high  when  he  said  they  had  been  harassed  by 
theories^  surveys,  criticisms  and  inadequate  provisions*  He  suggested  that  die  way  out 
of  thli  dilemma  was  to  specify  what  the  child  was  expected  to  know  and  do  after  a  unit  of 
,'flnitifuctiona     In  addition  it  should  be  specifically  stated  why  a  student  should  know  the 
f  prescribed  materlaL 

:  Because  the  manual  arts  program  contributed  to  all  segments  of  the  junior  high 
program,  coordination  of  objectives  was  essential  Educational  leaders  realized  fhis 
and  thuB  manual  arts*  position  was  strengthened*  The  educational  principles  to  be  co- 
ordinated most  closely  with  manual  arts  concepts  were  vocational  Interest,  civic  educa- 
ti^  and  e^cai  character  buildings 27    Shop  activities  directed  more  and  more  effort 

•  toward  exploratory  and  general  developmental  objectives*  A  study  of  the  age  group  to  be 
served  stimulated  change  in  manual  arts*  This  change  was  away  from  the  old  formal  type 
of  woodworktag  with  its  joinery  exercises  and  rigid  procedure*  The  student*s  way  of 
learning  and  acting  were  considered  and  influenced  the  program, 

.  ^  After  tfie  establishment  of  the  first  junior  high  schools  In  1910,  manual  arts  moved 
into  an  educational  realm  nurturing  its  concepts.  However,  to  maintain  and  improve  its 
status,  a  gradual  al lament  with  junior  high  objectives  was  necessary.  As  the  junior  high 
matured,  manual  arts  was  forced  to  accept  modification  or  to  be  eliminated  from  the 
movement. 

Industrial  arts  as  part  of  junior  high  industrial  education  was  to  go  beyond  simply 
"neuromuscular  coordinations  such  as  those  involved  in  sewing,  cooking,  woodworking, 
day  workj  or  any  other  form  of  'manual  training' **28  To  avoid  a  shallow  industrial 
;  orienttition  the  school  system  was  to  offer  the  skills  needed  in  the  learning  of  industrial 
/  intelligence,  industrial  insight  and  industrial  appreciation  along  with  muscular  control 
and  coordination.    Refinement  and  speed  would  be  taught  in  a  trade  or  vocational  school 
•rather  than  as  a  part  of  the  junior  high  program*  This  concept  of  presenting  industry  at 
jhii  level  was  in  contrast  to  pre  vocational  manual  training  and  manual  arts  of  1911. 
>       Later  in  the  decade  parallels  between  manual  training  and  Industrial  arts  were  drawn* 
vPure  motor  training  or  motor  training  for  a  specific  trade  or  Industry  left  a  lot  of  Indus- 
|trlal  ^ucation  untouched.    If  manual  training's  objective  was  "the  use  of  projects  and 
:<;^jBaanual  activities  as  a  means  of  de  eloping  appreciative  insight  and  intelligence  in  indus= 
"'trial  processes,  problems,  and  conditions, then  manual  training  and  Industrial  arts 
f^were  similar  In  nature  and  objective.  However,  their  similarities  were  not  used  in  many 
g|»jrograms. 

if ' : . .  to  the  early  1920*s  a  study  was  conducted  to  describe  the  position  of  industrial  arts 
;  prevocational  education  regarding  objective,  content  and  method.  Over  300  Junior 
|jUg^  schooli  offered  industrial  or  prevocational  education  to  contribute  "to  the  general 
periencej  overall  development  and  industrial  intelligence'*  of  their  swdenta, 30 
By  Ae  mid-^1920's  advocates  of  junior  high  industrial  arts  were  able  to  claim  that: 
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In  no  ether  plaee  in  fht  tnflra  prdgfom  of  public  educsflon  hai  InduifriQl  arfs  work  reeelved 
such  unreierved  aceepfenee  and  general  reeognlfion  ai  in  the  junior  high  leh^U^i 

It  was  obvious  to  educational  thinkers  that  industrial  arts  contributed  to  some  of  the 
most  popular  reasons  for  introducing  the  junior  high.  These  included:  Retention  in 
schoolj  recognition  of  the  individual  and  exploration  of  aptitudes,  interests  and  abilities 
leading  toward  an  occupation. 32 

In  addition  James  Glass  presented  results  of  a  curricular  study  of  junior  high  schools. 
Of  the  schools  responding  to  his  national  inquiry,  most  Junior  high  schools  required  indus* 
trial  arts  in  the  7th,  8th  or  9th  grade.  Less  than  15  percent  of  the  schools  did  not  offer 
industrial  arts  as  either  an  elective  or  a  required  clasp,  I3y  1924  there  was  no  question 
about  whether  or  not  industrial  arts  was  in  the  junior  high  school  along  with  math,  Engiish, 
physical  education,  science  and  social  studies. ^-^ 

At  the  junior  high  level  industrial  arts  was  usually  for  boys.  The  work  was  guided 
by  four  general  objectives.  These  included: 

(d)  Te  sQflify  the  cwsfrueHve  deslrei  of  the  adoteicent  by  supplying  a  variety  ef  shsp  eKperienqes. 
(b)  To  reveal  the  oppsrtunjties  and  poisibilitles  offered  in  industry. 

(e)  Te  provide  examingtion  and  itudy  ©f  vocationi  with  their  retotive  chgraetefistioi,  advanfages 
end  disadvantages* 

(d)  To  awoken  and  promote  interests,  to  aequlra  and  apply  knowledge,  and  to  develop  abilities 
and  ski  Ml  of  praetieed  use  in  the  life  with  whieh  the  boy  Is  now  esiEerned.3^ 

The  concepts  stimulating  the  early  junior  high  school  movement  were  also  cloeely 
linked  to  the  first  ^leneral  shops  in  industrial  arts.  **lt  seems  clear  that  originally  the 
general  shop  was  little  more  than  the  industrial -education  phase  of  the  junior  high  school 
movement. However,  the  concept  of  exploration  as  it  was  applied  In  the  general  shop 
helped  to  insure  the  continuance  of  industrial  arts  in  the  junior  high. 

There  was  to  be  a  provision  for  ''a  sufficient  number  and  variety  of  representative 
industrial  activities  to  try  out,  discover,  and  develop  any  ability  for  understandingi  doing, 
and  managing  industrial  work/ '3^  To  accomplish  these  goals  it  was  proposed  that  a 
general  shop  organization  be  utilized.  This  shop  program  had  the  advantage  of  "having 
a  great^  variety  of  materials,  toolSg  and  machines  available  in  one  room  for  immediate 
use/'3>  Even  though  all  the  equipmentj  materials  and  techniques  were  chosen  from  dif- 
ferent importanf  industries,  the  program  was  not  intended  to  produce  a  variety  of  akUled 
workers.  I'eachers  chose  from  printing/publishingi  forging,  cabinetmaking  and  pattern- 
making  and  work  involving  foundry,  sheet  metal,  carpentry,  machine  shop,  concrete 
construction  and  general  repair  to  be  representative  of  industry  in  their  industrial  arts 
programs.  With  such  a  variety  of  industry  housed  in  one  location,  students  gained  ex= 
periences  in  a  variety  of  industries.  This  approach  enhanced  the  exploratory  purpose  of 
the  junior  high  schools. 

As  late  as  1924  the  general  shop  was  still  in  its  experimental  stage.  Where  the  unit 
shop  was  within  the  realm  of  possibility,  the  existence  of  a  general  shop  was  questioned. 
The  primary  factors  of  a  successful  general  shop  were  to  meet  local  conditions  and  to 
get  teachers  with  certain  personal  elements*  *'The  prevailing  impression  of  work  in  the 
general  shop  is  one  of  confusioni  dlsorderj  and  waste  of  material  and  equipment  and  of 
time  and  energy  on  the  part  of  both  pupils  and  teachers, "38  xhe  conditions  needed  for 
success  were  implied  to  be  difficult  to  obtain  in  the  Junior  high  of  1?24*  Small  classes  or 
two  teachers  per  class  were  declared  essential  for  success*  These  conditions  were 
thought  to  be  accessible  only  in  small  schools.  It  was  not  until  tl:.e  innovative  era  of  the 
i960*s  that  the  general  shop  concept  was  adopted  to  significant  sections  of  industrial  arts* 

As  the  general  shop  concept  gained  momentumi  confusion  became  apparent,  **Th8 
need  for  a  commonly  understood  nomenclature  among  the  industrial  education  people  has 
never  been  more  definitely  felt  than  it  is  now  In  the  discussion  of  the  general  shop*"3^ 
The  term  "general  shop**  referred  to  physical  facilities  rather  than  to  a  course  of  study, 
Howeverg  in  1927  some  educators  disagreed  with  this  definition, 

In  the  late  1920*s  support  was  given  to  the  general  shop  concept  of  industrial  arts 
for  the  junior  high,  Wamer^O  headed  a  committee  presenting  a  display  at  the  Ohio  State 
Fairj  1929,  In  this  display  the  general  shop  was  given  some  new  dimensionSi  and  some 
old  ideas  were  reinforced,  The  display  was  built  around  three  concepts.  First,  explora^ 
tion  of  industry  was  to  be  made  possible  when  more  than  one  industry  became  represented 
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in  tte  course  of  study.  The  complaxlty  of  society  warranted  a  broad  exposure  for  the 
youth, 

Thm  sacond  concept  was  a  vocational  intereBts.  It  was  believed  a  vocational  interests 
often  pointed  the  way  to  a  youth's  career. 

The  third  concept  was  consumer  education,  which  was  to  help  the  student  become 
economically  wise  in  his  purchase  and  use  of  industrially  produced  items, 

QUALITY  AND  DEFINITION  (1919-1941) 

By  1929  the  Junior  high  was  established  in  all  itates  of  the  union.  Some  form  of  the 
mulilfaceted  movement  had  adapted  to  the  educational  requirements  and  goals  in  a  variety 
of  situations.  The  number  of  studente  had  increased  from  119,921  in  1918  to  736,464  i« 
1926,  and  th#  number  of  teachers  rose  from  4,242  to  25,430  during  the  same  period,4i 

In  the  i930'i  educators  assessed  the  effectiveness  of  the  junior  high  school,  and  they 
were  able  to  further  define  the  purposei  function  and  stams  of  the  movement.  An  early 
form  of  evaluation  asked,  "Is  the  junior  high  school  functioning? ''42  pouf  fundamental 
atoi  were  aclmowledged,  and  a  followupof  students  was  used  to  compare  results  to  goals* 
The  results  of  comparing  aims  with  achievements  revealed  the  status  of  the  junior  high 
movement, 

^  ;     Many  researchers  measured  segments  of  the  junior  high  program^  They  attempted 
to  gh^  light  on  die  success  or  failure  of  portions  of  the  junior  high*  Leaders  in  the 
'  field  conceded  that  the  new  system  had  some  success,  '^Many  opinions  have  been  ex- 
preiied  regarding  this  new  organization,  but  the  question  cannot  be  convincingly  answered 
y  iintil  more  exact  measurements  than  have  been  attempted  are  made. "43 
■       From  the  turn  of  the  century  to  1929  handwork  in  the  grades  between  elementary  and 
:  high  school  had  changed  considerably.    Mmiual  training,  sloyd  and  manual  arts  merged 
.  and  developed  into  industrial  arta.44  As  the  survivor.  Industrial  arts  was  entrenched  Into 
segmeitfl  of  public  education*  One  of  its  strongholds  was  the  Junior  high  of  1929,45  Even 
though  industrial  arts  was  established,  considerable  effort  was  needed  to  clearly  define 
it  whUe  striving  towards  quality. 

On  December  7,  1929,  the  first  report  was  given  by  the  Committee  on  Standards  of 
Atteinmait  In  industrial-Arts  Teaching  of  the  American  Vocational  Association.  The 
committee  was  not  given  a  specific  assignment.  It  was  to  define  and  solve  a  situation 
which  few  were  able  to  grasp.  After  careful  consideration,  the  problem  was  limited 
to  one  segment  of  Industrial  arts.  The  committee  * 'decided  to  limit  the  work  to. a 
study  of  those  things  which  the  boy  should  know  and  be  able  to  do,  in  the  field  of  industrial 
arts,  by  the  close  of  the  Junior  high  school  period,  "46 

The  first  report  stated  operations  to  be  performed  and  understood  by  a  boy  leaving 
the  junior  high.  Suggested  areas  for  study  were^  Woodwork,  household  mechanics, 
electrical  construction,  sheet-metal  work,  printing  and  automechanics.  The  efforts  of 
the  committee  were  well  received  and  appreciated. 

The  Committer'  on  Standards  of  Attainment  In  Industrial  Arts  Teaching  initiated  an 
effort  to  ftirther  the  juallty  of  industrial  arts  In  the  junior  high.  In  addition  this  com- 
mittee furAer  defined  :hegoals  of  Industrial  arts.  Before  the  final  1934  report  was  Issued 
f  a  variety  of  topicy  ln\d  been  clarified, 47 

A  second  Important  step  toward  Improving  the  quality  of  and  defining  Industrial  arts 

•  was  the  Terminological  Investigation  Initiated  in  1929  by  the  Western  Arts  Association, 
puring  the  manual  training  section  meeting,  It  was  suggested  that  the  term  "manual 
training*'  was  not  an  adequate  title  for  this  area  of  study,  A  committee  was  established 

•  to  itudy  other  terms.  The  committee  was  concerned  that  "it  is  just  as  TOSSlble  to  pool 
i  .iporance  as  it  is  to  pool  intelligence  via  the  avenue  of  the  frequency  study,  "48  Eventu^ly 
'  a  scientific  approach  was  developed. 

By  tiie  late  1930's  and  early  1940'i  tfie  work  of  Warner,  Selvldge,  the  Terminological 
iiiveitigation  and  the  American  Vocational  Association  Committee  on  the  Standards  of 
Attainment  was  accepted, 

5  ACTION  AND  RIACTION  (1941-195?) 

fo  The  writings  of  the  mld-1940's  indicated  that  junior  high  schools  were  an  educational 
3  toct  of  life.  Educators  were  concerned  about  how  the  junior  high  would  progress,  rather 
ftthan  if  it  would  have  a  future.  The  status  of  the  Junior  high  was  reflected  In  a  National 


Asiociation  of  Secondary  .School  Principals*  meeting,  Thv  question  was  asked,  "What  is 
happening  to  the  Junior  high  school  since  we  don't  read  so  much  about  it  anv  more?*'  The 
raply  wag,  "The  Junior  high  school  ha^  mc  to  bo  an  established  part  of  the  educational 
syscem, There  in  no  need  for  v  ipaigns  to  educate  uu?  people  with  respect  to  the 
junior  high  schoQU"-i9  ^phe  baHie  guiding  concepts  of  the  lQ30's  had  been  reinforced  and 
estabiished  as  guidelines  for  ihe  1940'^  and  early  iQBO'g, 

Educators  believed  that  total  conformity  was  nrn  neccssarv  and  that  nri  one  pattern 
for  a  good  Junior  high  school  would  fit  all  locations  and  communitv  needs.  To  establish 
a  basic  Oinctional  program,  certafn  Hrandards  were  needed.  The  school  staff  were  to  be 
professionals.  Working  as  a  team  was  one  expression  of  being  professionaU  Closely 
linked  to  this  was  the  concept  that  students,  teachers  and  administrators  were  to  be  hannv 
in  their  work.^O 

Industrial  arts  became  aligned  with  the  objectivesandprinciples  of  general  education 
m  the  junior  high.  Specifically,  jndustrial  arts  attempted  to  meet  individual  need^  and 
help  students  adjust  to  adult  life,  rrends  were  toward  a  broadened  program  of  activities 
the  general  shop  organization,  increasing  enrollments,  increased  qualifications  for 
teachers,  improved  physical  facilities  and  a  growing  awareness  of  including  girls  in  the 
program,  e  e  - 

By  May  1941  it  was  obvious  that  industrial  arts  was  going  to  be  called  upon  to  assist 
in  the  war  effort.  The  primary  objective  of  industrial  arts  was  to  provide  an  adequate 
foundation  from  which  defense  workers  could  buildneededskills  for  defense  induscries  Si 
On  Che  whole  teachers  and  leaders  maintained  the  basic  educational  objectives  struc- 
tured for  industrial  arts  programs.  With  or  without  the  influence  of  war,  industrial  arts 
objectives  w^ere  subject  to  change.  The  immediateproblem  was  the  war  effort.  However, 
It  was  believed  that  the  Standards  of  Attainment  in  Industrial  Arts  Teaching  as  set  forth 
by  the  committee  still  applied  in  1944.  The  primary  changes  came  from  the  belief  that 
times  and  circumstances  often  forced  reinierpretation  of  objectives, 52 

Before  the  end  of  hostilities,  suggestions  for  industrial  arts  in  the  future  were 
offered.  The  first  consideration  was  inthearea  of  industrial  arts  and  skills.  It  was  pro- 
posed that  '*lhere  must  be  more  emphnsis  upon  skill,  both  in  manual  and  machine  proc- 
esses taught, ''^^  Some  extremists  in  theprogressive  movement  had  discounted  the  value 
of  skill  in  industrial  arts  and  prevocational  education  programs.  "Where  little  or  no 
emphasis  is  placed  upon  accurate,  skillful  performance  of  tool  and  machine  processes, 
some  of  the  most  important  educative  values  of  industrial  arts  are  lost,* '^4  * 
More  emphasis  was  needLd  in  the  area  of  industrial  arts  and  science.  This  implied 
teachers  needed  to  adopt  the  objective  of  constant  study  of  industry  and  science.  It  was 
further  believed  industrial  arts  should  keep  pace  with  industrial  progress.  The  growing 
complexities  of  industrial  processes  and  of  economic  and  vocational  life  made  ii'impor- 
tant  that  students  developed  *The  habit  of  analytical  constructive  think1ng,"55 

A  greater  emphasis  on  Junior  high  industrial  arts  was  suggested  and  was  to  appear 
partly  in  the  form  of  enlarged  time  blocks  and  to  be  made  more  accessible  to  more  stu- 
dents. Industrial  arts  educators  were  to  be  concerned  with  the  objectives  of  industrial 
arts*  The  time  wa,^  right  to  elevate  industrial  arts  to  a  new  position  in  the  educational 
Mystem, 

Objectives  for  industrial  arts  wore  to  reflect  industry  and  society.  In  addition  these 
objectives  were  jp  indicate  behavioral  changes  similar  to  those  in  the  objectives  pre- 
sented by  Wilber.^o  It  was  considered  essential  to  make  each  objective  reflect  the  desired 
behavioral  changes.  This  restatement  of  the  objectives  was  also  a  check  on  their  prac- 
ticality. It  was  claimed  that  "unless  the  objective  can  be  defined  In  terms  of  desired 
behavior,  there  is  little  likelihood  that  teaching  for  the  objectives  can  be  effective/"57 

To  proceed  one  step  further,  it  w^as  recommended  that  learning  activities  designed 
to  bring  about  change  be  listed,  Each  stated  behavioral  change  was  to  include  suggested 
leaming  activities;  learning  activities  were  also  expected  to  suggest  class  organization 
with  respect  to  individual  effort,  group  effort  and  student  responsibilities  in  the  labora- 
tory organization.  The  trend  of  Wilber*s  thoughts  on  objectives  must  be  considered  as 
part  of  the  foundation  that  was  later  to  support  innovative  industrial  arts  programs  with 
their  express e  goals  of  behavioral  change  and  measurement  of  learning  achieved. 

The  objectives  of  industrial  arts  were  to  be  in  harmony  w^ith  the  principle  of  general 
education,  'Tndustrlal  arts  simply  help  achieve  the  goals  of  general  education  by  more 
specific  means,  making  use  of  the  subject  matter  it  represents. "^8  Through  various 
industrial  arts  programs  and  activities,  the  students  were  expected  to  become  better 
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memters  of  society.  The  informal  atmosphere  of  the  industrial  arts  lab  encouraged  aiu- 
d^ts  to  toteract  with  each  other  and  to  develop  concepts  necessary  to  function  In  their 
industrial  aanoiphore, 

IRA  OF  INNOVATION  (1957-1976) 

to  tihe  fall  of  1957  the  American  public,  and  eventually  American  education,  was 
questioned  and  criticized.  The  cause  was  Sputnik,  a  small  device  orbiting  the  globe  and 
eonstanay  remindilng  Americans  that  America  was  second  to  Russia  in  space  achieve- 
mtnts.  Richards  suggested  that  it  was  **doubtful  if  any  scientific  achievement  of  a 
Ibrai^  power  has  so  completely  shaken  the  citizenry  of  American  as  has  Russia's  suc- 
cessful launching  of  her  gatellite."59 

Once  die  initial  shock  was  absorbed,  John  Q.  Public  wanted  to  know  why  America 
was  seeond  best    Every  possible  reason  was  considered,  even  the  education^  system, 

Evaatu^y  public  attention  focused  on  the  American  educational  system,  "Articles 
and  aditoriali  appearing  daily  in  national  magazines  and  newspapers  across  the  country 
are  analyzingp  evalyatlng,  and  comparing  our  educational  system  with  chat  of  Russia.''^ 
Proposals  for  educational  reform  were  made  by  people,  not  all  of  whom  were  qualified 
to  give  valid  suggestions , 

^In  the  late  1950's  elementary  schools  wer*^  under  concerted  attack  and  then  it  was 
"the  se^or  high  school  under  fire/'^l  In  the  opinion  of  some  educators,  the  junior  high 
was  to  be  next* 

James  Conant  swdled  certain  education  problems*  He  was  interested  in  the  educa- 
tlonri  programi  in  which  12  to  15  year  olds  were  involved.  He  gathered  findings  into 
A  Memorandum  to  School  Boards l_  Recommendations  for  Education  in  the  Junior  HiEb 
Schpol  Years. 

A  lot  of  diversity  was  found  in  school  systems  when  dealing  with  the  placement  of 
grades  7-8.  "These  grades  are  often  found  as  the  first  years  of  a  separate  three-year 
funier  hi^h  school  in  a  6-3=3  system;  again,  as  the  last  two  years  of  an  eight-year  ele- 
m^tary  school  in  an  8=4  syaiem."62  Other  systems  included  a  6-2'4  plan  which  had 
tiie  7th  and  8th  as  the  only  grades  in  a  Junior  high.  Some  districts  divided  grades  7  and 
8  into  a  7-5  educational  plan;  while  others  put  grades  7-10  in  a  block  or  grades  6-8  In  a 
Junior  high.  However*  **by  far  the  most  common  of  the  reorganized  systems  are  the 
6-3-3,  usually  foimd  in  medium- sized  and  large  communities,  and  the  6-6,  usually  found 
in  small  and  rural  communities."63  However,  the  placement  of  the  9th  grade  was  re- 
ported as  having  received  no  general  consensus  among  educators.  Was  it  to  be  placed  at 
Ae  top  of  a  fliree-year  Junior  high  program  or  the  bottom  of  a  four-year  high  school 
situation?  Schooi  districts  arriving  at  opposite  conclusions  were  supported  by  sound 
rationale  and  their  communityp 

It  was  conceded  that  Junior  high  schools  of  the  late  1950's  and  early  1960  s  were 
under  pressure  as  the  result  of  American  development  and  the  overall  world  situation* 
Pressure  idso  grew  *'out  of  the  continuing  international  tensions  and  the  increasing  com- 
petition of  Communist  technology.'*^^  These  developments  contributed  to  a  variety  of 
ttCTds  in  the  junior  high  situation. 

First*  the  exploratory  segments  of  general  education  in  the  junior  high  were  chal- 
lenged. Students  were  grouped  according  to  apparent  abilities  and  given  programs  of 
study  fitting  their  level  of  ability.  Under  this  early  sorting  process  it  was  believed  goals 
©f  general  education  for  all  students  were  suffering.  Early  sorting  of  the  academically 
able  often  resulted  in  an  increased  program  of  science*  math  and  foreign  languages.  The 
talented  chUd  often  missed  the  advantages  of  home  economics,  industrial  arts,  music, 
art  and  other  areas  of  creative  learning. 

Another  trend  was  the  sense  of  critical  times  causing  a  feeling  that  every  moment 
'  of  a  lesson  was  to  be  utilized.  In  many  instances  assignments  were  Intensified,  and  pro- 
grams were  made  '"hard  for  the  sake  of  being  hard.' *'o5  Homework  increased  at  the 
junior  high  level  as  well  as  the  elementary  level. 

A  trend  noted  by  the  Association  of  Supervision  and  Curriculum  Development  was 
■  that  the  influence  of  the  senior  high  schTOls  was  apparent  in  the  increasing  development 
of  many  Junior  high  activities  and  programs.  Competitive  interschool  sports  activities 
were  common.  (At  one  time  they  were  restricted  to  the  senior  high  school.)  In  addition 
"certain  social  functions  in  the  Junior  high  school  are  affected  by  the  kinds  of  activities 
characteristic  of  high  schooi  level. "66  thig  was  seen  in  9th  grade  proms,  noon  dances* 
in  iome  cases,  elaborate  graduation  ceremonies. 
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As  Che  I960  s  progressed  more  people  asked  questioriH  about  tiw  value  and  success 
of  the  junior  high.  The  pattemof  the  junior  high  clusdy  parallelod  that  of  the  senior  hiah 
in  athletics,  social  eventa,  class  scheduling  and  departnientalizatiDn.  Junior  high  scho^^ 
were  thought  to  be  a  junior  uf  the  high  school  and  not  an  education  situation  ^necificallv 
operated  to  meet  the  needs  of  early  adolescents. 

With  this  variety  and  intensity  of  questioning,  the  sta^re  was  set  for  an  aiteniative 
to  the  junior  high  school.  The  middle  school  idea  svan  not  new  to  America  in  the  l^fiO's 
A  school  between  elementary  and  secondarv  was  in  existence  in  1884.  In  fact  the  junior 
high  was  an  early  form  of  the  middle  school.   Interest  in  the  middle  school  was  rekindled 
by  the  controversies  of  the  late  l^SO's  and  early  l^hO's/'^ 

By  early  IQ63  the  middle  school  existed  in  nearly  everv  state  and  was  growing  The 
middle  school  was  to  continue  the  best  features  ohxith  the  elementary  and  secondary 
schools.  The  growing  middle  school  was  to  bring  the  ideas  of  the  theorists  in  line  with 
the  practice  of  the  classroom  teacher.  There  was  a  **basic  dichotoriiv  between  the  pro- 
fessional writings  of  educators  and  the  actual  practices  in  the  junior  high  schools  '^^^S 
Industrial  arts  was  in  the  middle  of  junior  high/middle  school  and  post-Hpumik  cur- 
ricula. Educators  in  general  and  industrial  arts  teachers  specifically  wei'e  concerned 
about  me  repercussions  caused  by  Sputnik.  As  the  blame  for  the  space  lag  was  set 
educators  were  expected  to  shoulder  their  share  and  progress  from  that  point:  '^If  our 
educational  program  is  even  in  a  small  part  to  blarne  then  we  must  meet  the  challenffe 
alter  our  educational  plan  and  regain  leadership  in  the  field  of  science/'^^  ' 
Maurice  Richards  carried  this  interest  further  when  he  stated.  '4f  the  price  to  pre- 
serve our  freedom  is  technological  development,  scientific  skill,  and  industrial  know-how, 
then  science  and  mathematics  must  be  the  warp  of  our  education  fabric.'*70  Either  math 
or  science  was  to  be  required  all  the  way  through  public  school  and  into  the  second  year 
of  coUege,  Furthermore  *^all  other  studies  should  support  the  program  as  they  now  sun- 
port  English,  reading,  writing,  and  speech/'^  ^ 

At  least  portions  of  these  suggestions  were  compatible  with  Junior  high  industrial 
arts.  Junior  high  industrial  arts  was  suggested  as  being  a  primary  ^ctor  in  helpins 
students  gam  a  realistic  perspective  of  material  taught  in  other  areas. 

Many  feaehen  find,  for  eKsmpIt,  that  in  the  traditienaj  typm  ef  eduegtiQn  the  ehlld  may  Itarn 
tp  ehgnge  feet  Into  yardi,  yards  Into  inchei,  and  the  Ifke;  hgwever,  upsn  being  asked  to  make 
a  praetleal  oppHeation,  the  ohMd  has  little  notion  m  to  whether  a  foot  is  longer  than  a  yard  ar 
an  jnsh  is  longer  than  a  Foot. 

The  child  had  learned  a  great  deal  of  symbol  manipulation  but  practical  application  had 
not  been  introduced, 

^  Innovative  industrial  arts  is  best  illustrated  by  the  unique  efforts  of  Junior  high/  . 
middle  school  teachers  and  leaders  in  the  field  w^ho  saw  the  tremendous  opportunities  at 
this  level.  It  proved  relatively  easy  to  formulate  and  initiate  industrial  arts  programs 
for  the  elementary  and  high  school  students.  Students  in  these  tsvo  levels  can  be  described, 
measured  and  categorized  by  the  rational  person.  However,  the  early  adolescent  is 
neither  a  child  nor  a  young  adult  in  physique,  character  or  intellect.  This  age  group 
represents  the  ultimate  challenge  for  the  creative  and  innovative  educator,  Perhaps 
these  inbetweenagers  have  been  best  described  by  some  as  weird  and  feathery  creatures 
whose  most  dominant  feature  is  vacillation  between  childhood  and  adulthood.  Neverthe- 
less, students  at  this  age  level  were  ready  for  introduction  to  some  of  the  most  innovative 
industrial  arts  programs  developed  since  1^2^!. 

The  variety  of  programs  introduced  with  major  segments  in  the  junior  high  can  best 
be  iuustrated  by  a  listing.  These  included: 

a.  American  Industry  Projest 

Georgia  Plan 
e,  Industrlology  Projeet 

d,  Oroheitrated  Systemi  Approach 

e.  Galaxy  Plan  for  Career  Preparatisn 

fp  Oceupatlonfll,  VooatlonQl  and  Technical  Progrom 

OceupotlongI  Work  iKperience 
h.  Albertg  Plan 

I,  Industrial  Arts  Currleulum  Project  "  ' 
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:  ;        j.  indyifrlai  Artii  A  ifudy  of  Induifry  snd  Teehnology  (The  Maryland  Plsn) 

k.  InduifriQl  Arts  TechriQlogyi  A  Sfudy  of  American  Industry  (The  Moln  Sfafe  Plan) 
I*  The  PamiQ  (Ohle)  Appfoeeh^^ 

A  Strong  bond  among  many  of  thege  efforts  was  that  after  over  30  years  many  of  the 

.  bagio  concepts  of  die  general  shop  had  a  place  to  blooni  and  become  a  part  of  industrial 
arts  in  practice  as  well  as  theory.    A  second  important  bond  was  that  all  of  the  above 
vspproaches  depended  upon  the  junior  high/middle  school  for  industrial  exploration  and 
attituda  development  as  the  student  progressed  in  the  educational  system. 

To  fit  industrial  arts  to  the  junior  high  student  and  his  educational  program,  the 

-  pfiinary  function  was  providing  industrial  experiences  of  an  exploratory  and  orientatlonal 
nature.  The  experiences  were  to  be  characterized  by  a  broad  approach  rather  than  depth 

;  to  sMU  and  understanding.  It  was  understood  **that  these  first  experiences  can  and  must 

.  supply  a  firm  foundation  for  further^  more  advanced  industrial  arts  offerings  in  the  senior 
high  ichool,"74  Besides  having  industrial  orientation  and  guidance^  industrial  arts  at 
this  level  was  to  have  many  factors  in  common  with  other  junior  high  subjects. 

In  1968  when  many  industrial  arts  leaders  were  giving  more  and  more  attention  to 
the  changes  taking  place  in  society,  industry  and  education,  A  Guide  to  Improving  Instruct 
tion  iii  Industrial  Arts  was  revised.  The  committee  established  to  produce  the  document 
wai  "in  an  exponentially  changing  statej  industrial  arts  education  then  by  its  very  nature 
must  be  in  a  continual  state  of  transition. "^5  Many  of  the  traditional  goals  of  industrial 
arts,  were  under  attack  in  1968,  and  many  were  considered  valid.  The  addition  of  new 
eoncepts  was  constantly  being  suggested.    The  goals  were  presented  not  as  a  listing  of 

;  sU  poasible  objectives,  but  as  **a_listing  of  the  aims  or  goals  that  are  relatively  unique 

■  to  tile  indusarial  arts  curriculum. 

The  specific  direction  for  Junior  high  industrial  arts  was  to  give  students  exploration 

y  experlencea  with  broad  exposure  to  the  fundamentale  of  industry  and  technology  stressed. 
The  program  was  to  include  opportunities  for  youth  to  plan,  to  experiment  and  to  work 
In  major  industrial  arts  areas.  In  order  to  set  this  into  the  context  of  objectives,  It  was 

:  auggei ted  that  specific  objectives  be  stated  for  the  Junior  high  program. 

In  discussing  the  status  of  industrial  arts  in  1971,  Suess  noted  the  existence  of  two 
vocal  groups.  On  one  side  "there  are  outcries  of  liberal  thought  which  recommend  that 
tiie  profession  set  aside  all  facets  of  current  practice  and  replace  them  with  totally  new 
programs, On  the  opposite  sidCj  conservatives  were  "calling  for  retrenchment  in 
tried^and^true  practices  which  have  been  the  central  elements  of  industrial  arts  courses 
and  programs.  "^8  industrial  arts  education  was  carried  on  by  the  majority  of  teachers 
somewhere  In  between  these  two  extremes. 

By  the  late  I960*s  concepts  of  middle  school  industrial  arts  were  becoming  more 
evident.  **Wlth  the  announcement  that  the  vast  New  York  City  system  will  drop  the  present 
6-3-3  plan  and  adopt  a  4=4-4  plan,  a  trend  is  definitely  established.  "79  This  major  altera^ 
tion  of  the  junior  high  school  was  expected  to  be  a  great  disappoinnnent  to  those  educators 
who  had  dedicated  so  much  to  the  junior  high  program^ 

The  state  of  Junior  high  middle  school  industrial  arts  in  the  early  1970's  was  one 
of  unrest  and  unique  contribution.  Industrial  arts  educators  wanted  all  facets  of  contem- 

.  porary  industrial  arts  abandoned  and^  replaced  with  totally  new  programs.  On  the  other 
hand  there  were  teachers  who  wanted  to  return  to  the  tried- and^- true  practices  of  years 
past. 

Whatever  form  industrial  arts  had  taken,  it  became  firmly  established  at  the  junior 
high/middle  school  level.  The  rapid  growth  of  industrial  arts  paralleled  the  growth  and 
acceptance  of  the  Junior  high/middle  school.  Industrial  arts  at  this  level  was  designed 
to  help  students  evaluate  their  aptitudes,  interests  and  potentials*  Some  programs  over- 
emphasized certain  hand  skills  and  provided  only  a  narrow  look  into  various  industrial 

;  ireas.  Others  developed  into  programs  in  which  adolescents  of  the  intermediate  school 
could  study  the  industry  of  America, 

J       Many  educators  were  concerned  with  the  position  industrial  arts  was  to  assume  in 

•"  the  mid^e  school  structure.  There  was  a  deep  concern  that  very  few  Junior  high  schools 
had  industrial  arts  programs  and  facilities  distinguishable  from  high  school  patterns, 
-therefore  offering  a  poor  pattern  for  the  middle  school.  This  situation  was  at  the  center 
of  m^y  conversations  of  industrial  arts  educators  as  they  attempted  to  define  industrial 

Jarts  for  the  new  middle  school, 

r:      In  die  early  1970* s   industrial  arts  for  the  middle  school  was  without  adequate 
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direction.  Many  gubject  areas  were  working  on  their  new  rolei  for  the  miSdle  ichool, 
Attampti  ranged  "from  cooperative  teaching  by  unification  of  allied  subjects  to  merely 
moving  the  traditional  programa  down  a  grade  or  two,  "80  InduBtrial  arti  along  with  many 
otiier  specif  subject  areas  had  not  yet  defined  its  role  in  the  new  middle  school  organiza^ 
tlon,  hi  addition,  in  some  of  the  first  stages  of  building,  industrial  arts  programs  were 
not  included. 

The  unique  contribution  of  industrial  arts  in  the  intermediate  school  was  the  moat 
vivid  ip  1909  to  1929  and  1957  to  1976*  In  these  two  eras  industrial  arts  entered  the 
educational  sygtem  as  a  supporter  of  goals  and  a  contributor  of  educational  substance* 
The  first  Junior  high  schools  included  industrial  arts  because  industrial  arts  could  fit  the 
needs  of  students  ae  they  learned  to  live  in  a  changing  society.  The  era  of  the  middle 
school  also  recogni?:ed  the  versatile  value  of  the  industrial  arts  programs  as  attempts 
were  made  to  reintroduce  the  goals,  if  developed j  for  the  education  of  inbetweenagars, 
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Toward  the  Year  2000— Futuristics 

James  A.  Hales,  James  Snyder  and  William  Thompson 

Our  society  is  changing  at  an  ever  Increasing  rate.  As  technology  plays  more  of  a 
part  in  our  lives,  we  see  Jobs,  materials  and  processes,  and  even  man  change.  To  under- 
stand this  phenomenon,  and  to  live  in  harmony  with  it^  our  society  must  turn  to  its  educa= 
tional  system  for  direction,  preparation  and  hope. 

We  will  discuss  the  following  topics^ 
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1,  Thd  phllo^^isai  b^s€  of  IndustriQl  arrs  tdyqatlon 

2,  The  need  for  up^sflng  fhe  [rfduifriql  srri  eurridulum  fs  reflect  fht  priienf  and  Rjfure 
trends  In  teehnalog^ 

3,  The  aiSessment  pfOceisel  For  deterTninirig  spelet'al  snd  fsehnologieEil  nsedi  In  fhe  ^fyre 
4»  The  sg^e  qF  a  typlsql  "^turii''  ^umcutym* 

Except  oarhapi  during  his  earliest  itageSj  man  was  always  a  tool«-using  creature* 
At  first,  the  "wis  and  skills  he  employed  were  those  needed  for  survival,  Man  learned 
principally  by  trial  and  error  or  imitation.  As  time  passed,  fathers  usually  taught  their 
soni  il  of  ttie  skills  needed  to  be  a  contributing  member  of  the  tribe*  This  practice  con*- 
tinuad  for  many  yearsj  as  the  tools  used  were  simple  and  the  skills  primitive. 

As  Afferent  social  structures  emerged,  diffefent  members  of  the  clan  developed 
ip#€ialized  skills  and  tools  in  line  with  the  unique  contributions  they  could  maJce,  As 
thesa  skills  became  more  specialized,  the  old  father-' son  learning  system  was  no  longer 
#ffectiv4-^  and  the  apprenticeship  system  emerged.  In  that  system,  a  craftsman  would  take 
several  apprendees  into  his  care  with  the  goal  of  teaching  them  not  only  the  skills  of  the 
eraft,  but  often  more  im^rtantly,  the  moral,  spiritual  and  cultural  aspects  of  society* 
The  apprenticeship  system  proved  to  be  rather  successful  in  providing  fine  craftsmen 
for  many  yearSj  but  with  the  coming  of  the  Industrial  Revolution,  the  system  could  not 
maintain  eltiier  its  high  standards  or  the  quanrity  required*  Schools  were  the  answer  to 
the  proJalem,  First  came  the  mechanics  institutes  and  technical  institutes*  Educational 
prop'gmi  such  as  manual  training,  practical  arts  and  manual  arts  v^ere  introduced; 
others  followed*  These  helped  to  provide  the  craftsmen  and  workers  society  demanded 
to  order  to  keep  pace  with  the  growing  technology  of  the  time, 

Todayi  we  have  two  forms  of  education  which  deal  with  tools  and  their  uses:  Voca- 
tional education  and  industrial  arts  education*  Vocational  education  evolved  direcdy  from 
the  schools  of  the  post- Industrial  Revolution  era.  Though  the  emphasis  is  on  technology, 
iTDcationil  programs  employ  unit  shop  concepts  for  the  study.  Specialized  training  is 
offered  in  one  craft.  Industrial  arts  education  also  places  emphasis  on  modern  tech^ 
nology,  but  does  so  in  another  way*  Industrial  arts  programs  employ  multiple  activities 
(general)  laljoratories  to  examine  the  entire  technological  spectrum,  T.i^ir  purpose  Is  to 
provide  opporwnities  for  students  to  understand  industry  and  technology,  to  experience 
some  of  Ae  processes  of  that  technology  and  to  find  their  own  place  in  society* 

In  comparing  tfie  stated  objectives  of  the  two  forms  of  technological  education  (Figurt 
1),  we  find  that  each  is  based  u^n  a  curriculum  which  reflects  the  most  modem  state  of 
technology  and  industry.  If  these  pitjgrams  did  not  keep  up  with  technology,  their  product 
(^e  student)  would  fail,  industry  would  fail  and  that  kind  of  society  would  cease  to  exist. 

Figure  1,  OBjiCTIViS 
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industry  in  modern  Isciety 

1,  Preparation  fqr  preiant  m  future  2,  iKplorg  Indlvldust  needs  and  dblMties  far 
egreefs  foti  in  soqlefy 
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In  order  to  visualize  what  can  happen  to  a  society  if  education  does  not  keep  up  with 
conteniporary  teclmology,  let  us  examine  a  book  by  the  fictitious  author,  J,  Abner  Peddi^ 
weUj  entitled  The  Saber  Tooth  Curriculum. 

According  to  the  story,  a  mannamed  '*New«Fist«Hammer*Maker" lived  in  the  paleo= 
lithic  cultures  He  noilced  one  day  that  the  children  of  the  tribe  had  litde  or  no  direction 
In  their  play  and  therefore  contributed  nothing  to  the  welfare  of  the  gi^up.  He  decided  to 
teach  all  of  them  the  technical  skills  needed  for  a  successful  existence  both  in  that  tribe 
and  In  tiie  surrounding  environment.  After  a  careful  assessment,  he  established  three 
eourses  of  instrTiction:    Fish  grabbing  with  the  bare  hands;  woolly  horse  clubbing;  and 


^^^\8abeitDOth  tiger  searing  with  fire*  As  the  educational  aystem  matured  and  the  children 
igSgj^ew;  'lt  was  plain  to  see  that  the  tribe  proipered  gready  from  the  learning  that  had  oc^ 
^^X^wrred,  Advanced  courseg  were  then  offered  in  the  three  areas  and  itill  greater  tribal 
r-^V  growth  resulted.  All  was  wall  with  the  tribe* 

AU  gpod  things  must  come  to  an  end,  hQwever.  Ag  it  happened,  a  new  ice  age  ap- 
j-vv  prpached  that  part  of  the  world,  Ai  the  great  glaciers  neared,  the  streams  grew  muddy^  : 
J.;  ,  .  mak^     flih  grabbing  next  to  impossible*  The  land  aur rounding  the  streams  became  cold  r 

and  marihy,  making  it  difficult  for  the  wtxjlly  horses  to  maneuver.  The  result  was  that 
■  :  they  moved  to  the  dry  lands  of  the  east*  With  them  moved  the  saber  tooth  tigeri  who  ware 
highly  susceptible  to  the  cold,  damp  climate  and  often  got  pneumonia*  The  techniques 
V  taught  in  New^Fist-Hammer-Maker's  school  were  no  longer  applicabla.  No  fish  could 
r:/;  be  cau^t,  no  wooily  horses  could  be  clubbed  and  no  tigers  were  around  to  be  scared. 
As  hunger  and  fear  spread  throughout  the  tribe,  individuals  found  other  ways  to 
:      survive,     Hfhe  flih  in  the  now»»muddy  streams  could  not  be  caught  with  tlie  bare  hands,  . 

but  could  bfe  netted.  The  antelope,  which  moved  in  after  the  woolly  horses  left*  could  not  ^ 
'  .   be  clubl?adi  but  could  be  snared.  The  ferocious  glacial  bears,  who  followed  the  glaciers, 
could  not^e  scared  with  fire,  but  could  be  trapped  in  pits*  So  three  distinct  new  skills  ^; 
evolved:  Fish  netting;  antelope  snaringi  and  bear-pit  digging* 

Now,  one  would  assume  that  these  new  skills  would  be  accepted  immediately  into  ■ 
the  school  curriculum*  They  weren't*  The  teachers  felt  the  curriculum  was  good  enough 
as  it  was,  for  it  had  allowed  the  society  to  prosper  for  so  many  years*  The  curriculum 
was  too  crowded,  anyway*  When  challenged  on  the  wonh  of  fish  grabbing,  horse  clubbing 
BTid  tiger  scaring  when  these  skills  no  longer  could  be  employed,  their  response  had  a  ^ 
very  familiar  ring*  **Noc  only  are  these  subjects  time-tested,  but  children  enjoy  them, 
and  it  gives  them  a  chance  to  relax  from  the  rigors  of  other  learning  subjects.  We  don't 
teach  these  skills  for  their  use:  we  teach  them  to  provide  a  baeic  general  foundat"  ,  to 
provide  some  insight  into  the  history  of  tools  and  processes,  to  learn  safety  techniques 
and  motor  ikills*" 

The  saber=tooth  curriculum  went  on  teaching  technical  skills  and  processes  which  < 
were  out  of  date  and  totally  worthless,  save  for  weak  justifications  which  could  have  been  ^ 
applied  to  the  modern  techniques  as  well*  As  you  might  expect,  their  society  failed,  due 
mainly  to  an  educational  system  which  did  not  keep  up-to='date  with  the  technology  of  the 
times. 

Let  us  turn  our  attention  to  the  modem  school  curriculum.  In  industrial  arts*  there 
are  many  programs  which  have  merit,  but  most  suffer  frum  the  same  **ego-itis*'  that 
afflicted  our  paleolithic  predecessors* 

For  those  who  teach  unit  shops,  we  have  already  noted  that,  due  to  its  limited  scope,  i 
your  program  is  more  aligned  with  vocational  education  than  with  industrial  arts*  For 
the  sake  of  analysis,  however,  let's  look  at  a  wood  shop,  a  metal  shop  and  a  general  shop  3 
representative  of  a  well  known  curriculum*  % 
A  typical  course  of  study  for  a  unit  wood  shop  focuses  special  attention  on  the  knowl-  i^ 
edges  and  skills  associated  with  the  cabinet- making  trade*   Analyze  for  yourself  the  'I 
relevance  of  such  a  course  in  view  of  the  lack  of  fine  cabinet  woods  for  the  production  I 
of  good  furniture*    How  long  has  it  been  since  you*ve  had  mahogany,  cherry,  walnut  and  v| 
birch  in  any  quantities  in  your  shop?  Would  the  justification  for  a  continuation  of  these  /| 
.   areas  of  learning  be  similar  to  those  the  paleolithic  teachers  used?  I  believe  a  greater  7!j 
:     emphasis  should  be  placed  on  the  use  of  pine,  as  it  is  in  abundance  and  used  in  plywood,  :| 
-    wood  laminating,  veneering,  plastic  impregnated  svoodSj  particle  boards  and  plastics, 
Could  these  be  added,  or  is  the  curriculum  overcrowded  already?  What  is  the  value  of  a  :?i 
grandfather's  clock?  3 
Let  us  consider  a  typic     ./ourse  of  study  for  a  metal  shop*  Here  we  would  probably  ^ 
find  a  rather  diverse  assortment  of  skills  and  processes  in  a  unit  area,  as  opposed  to  the  | 
^  ..'  wood  shop  we  have  just  discussed.    If  you  were  the  teacher,  however,  how  would  you  ./I 
handle  the  suggestion  that  arc  welding  be  minimized  in  lieu  of  the  commercially  available 
cements  which  bind  metals  as  well  as  the  welding  process?  Would  you  quickly  defend 
metal  machining  though  electrical  and  chemical  means  are  equally  viable  processes  for 
/shaping  this  material?    In  relationship  to  modem  technological  processes,  what  is  the ' 
7    value  of  art  metal? 

Next  consider  the  content  of  construction  in  the  Industrial  Arts  Curriculum  Project* 
V-  This  program,  for  the  most  part,  could  have  been  offered  at  the  turn  of  the  century:  it 
may  havfe  been  an  outstanding  vocational  program  at  that  time,  too.  Today,  with  mass^ 




_  _li^ed  housing,  modulars  and  ityrofoam  walli,  I  wonder  if  thig  curriculum  really  pre- 
^^?^tK  for  even  tfie  modem  worldof  conitrucrton  * . .  which  bringg  up  two  more  ^ea- 
iWsi     Is  lACP  really  addreiied  to  the  objectlvea  of  Industrial  arts  education?  l^es 
SCP  prepare  youth  for  modam  technology  and  loclety? 

i^t  We  could  go  on  analyzing  and  questioning  most  of  the  industrial  arts  programs  now 
^i^ABtmcm,  but  tiiat  would  be  useleii.  The  most  important  thing  to  realize  le  cha^most 
BgrMna  are  dated.    We  have  failed  to  look  at  what  is  happening  around  ue  and  employ 
toLour  wachlng.  We  wallow  in  our  pride  and  consider  change  unimportant^  for  what  was 
d  for  so  long  wlU  always  be  |ood.        .  _        ,  , 

"  Or*  H^esp  Mr.  Snyder  and  myself  came  here  today  with  a  warning.  Technology  and 
Isociw  changing.  They  are  moving  so  rapidly  that  we  will  surely  be  destroyed  as 
KSidlyiduala*  and  as  a  society,  if  we  do  not  keep  up  with  that  change.  It  is  estimated  that 
^i^^eent  of  aU  of  the  processes  you  will  employ  in  ten  years  have  not  yet  been  invented, 
i^uitryt  as  we  know  it,  will  change  so  drastically  by  the  year  2000  that  we  would  not  be 
Itmployable  with  the  abUities  and  knowledge  we  have  today.  Computers  will  take  over  our 
m^^m^om^^^  there  will  be  no  freedom  of  expression,  movement  or  thought* 
TOU  acrt^tlei  will  be  controlled  and  all  pleasures  limited. 

'  .  There  is,  of  course,  a  way  of  avoiding  these  disasters.  It  lies  in  two  words:  Aware- 
lis  and  planning. 

It.  has  been  my  aim  to  make  you  aware  of  the  problems  we  face  as  industrial  arts 
f^SducatDrs.    I  have  attempted  to  establish  the  philosophy  and  objectives  of  our  discipline, 
cite  the  importance  and  need  of  updating  our  curriculum  to  reflect  the  present  and 
^tiiture  trends  of  technology  and  to  warn  of  the  impending  peril  of  technology  run  rampant, 
te.  James  Hales  wUl  discuss  the  topic  of  'Technology  Assessment," 

r  .  The  fucure  cannot  be  known  and  will  certainly  be  different  from  what  exists  now,  and 
^^parhaps  from  what  we  expect*  The  best  we  can  do  is  to  carefuUy  anticipate  the  future 
Sto^ou^  systematic  planning  techniques.  The  results  can  thus  be  translated  Into  opera- 
£  tional  programs  prior  to  societal  needs*  rather  than  after  the  fact. 

|i  ^  One  of  the  techniques  developed  over  the  past  few  years,  but  which  may  be  relatively 
taw  to  induatrl^  arts  planning  process,  is  forecasting.  Forecasting  is  usually  described 
^ai  a'  process  of  focusing  on  the  consensus  of  opinion  as  to  what  will  probably  happen  at 
mmmB  future  point  in  time.  It  Is  based  on  the  best  available  information  or  judgment  of 
E^selected  documents  or  people  considered  expert  in  the  field  of  concern*  Because  the 
^"process  is  highly  Intuitive  and  Judgmental  rather  than  empirical.  It  is  frequently  dis- 
f^:counted  by  researchers.  It  is,  however,  a  most  effective  and  valid  process  for  future- 
-brlented  planning.  The  authors  submit  that  only  through  forecasting  techniques  will  we 
fi^ever  begin  to  approach  the  reality  of  curriculum  planning  in  1976  for  effective  implemen- 

f  tatlon  in  2000  A,D,  ^         -    i       i  » 

There  are  a  variety  of  forecasting  techniques  available  for  the  curriculum  planner  s 

purpose  Two  of  tiie  most  prominent  include  the  Delphi  technique  and  Cross«lmpact 
ISi^alysis.    Comprehensive  and  in-depth  planning  will  involve  the  use  of  both  techniques, 

with  flie  Delphi  providing  the  data  base  for  Cross-Impact  Analysis, 
^-  The  Delphi  technique  utilizes  a  series  of  questionnaires  addressed  to  a  future- 
f  priented  problem  such  as  what  type  of  technology  education  curriculum  will  be  required 
S^tti  the  ftiture.  The  specific  wording  of  such  a  question  would,  of  course,  be  carefuUy 
Schosen.  The  interrogation  of,  and  feed-back  to,  a  panel  of  experts  would  continue  until 
general  consensus  of  opinion  was  reached.  The  selection  of  panel  members,  the  word- 
gli^  Qt  the  questionnaire  and  the  organization  of  data,  each  determine  the  effectiveness 
6S;W  the  processes,  . 
'0-  Using  data  obtained  from  the  Delphi,  the  curriculum  planner  can  then  utilize  Cross- 
|- Impact  Analysis  to  determine  the  probability  thai  the  findings  will  occur.  This  method 
feid^tlfles  the  effect  that  any  one  item  will  have  on  each  of  the  other  items  identified  with 
ftthe  Delphi.  This  technique  utilizes  a  matrix  as  the  organizer  of  the  collected  data.  In 
process  each  predictor  is  considered  as  true. 

The  goal  of  intuitive  forecasting  techniques  is  to  understand  technological  forecast- 
ping  in  the  same  way  we  do  economic  forecasting*  The  process  provides  useful  intorma- 
tetin  whiehp  together  with  other  descriptors,  can  provide  a  basis  for  future  planning, 
Kj  =  Anotfier  metiiod  of  forecasting  the  future  is  "linear  projection,"  The  investigator 
K^st  itudlei  the  events  of  the  present,  as  they  are  related  to  the  problem  being  considered. 
Pit  jit  ratei  of  increase  or  decrease  over  the  past  few  years  are  then  estimated.  Assuming 
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tiie  trends  will  conrtnue  into  the  future,  a  projection  is  made  for  a  number  of  years  into 
tha  future.  This  technique  does  not  take  into  account  any  unknowns  or  surprise  develop- 
ments*  ^ 

A  SQenarlo  or  future  history  uses  a  narrative  description  of  a  potential  course  of 
-  development  leading  to  a  state  of  affairs,  A  detailed  description  of  a  possible  future  and 
the  evente  leading  to  that  future  are  nnultiplied  several-fold  to  provide  alternatives  to 
fte  typical  single  set  of  concerns. 

Most  professionals  find  it  difficult,  unpleasant  and  usually  impossible  to  think  about 
highly  undesirable  events.  This  ie  particularly  true  when  it  becomes  a  threat  to  their  own 
livelihood. 

The  future  comprisea  an  intricate  series  of  interacting  events*  many  of  which  are 
simply  unpredictable.  The  broad  involvement  of  expertise,  the  force  of  interaction,  and 
ttie  opportunity  for  creative  and  imaginative  thinking  all  improve  the  chance  for  accuracy, 
however.  Thus,  while  forecasting  takes  its  place  as  the  best  initial  step  to  long-range 
planning,  it  should  not  serve  as  the  final  piece  of  research. 

In  term^  of  curriculum  structure  for  the  future.  Industrial  arts  objectives  should  be 
reviewed.    They  include  developing  technological  literacy  to  succeed  in  modem  society- 
exploring  individual  needs  and  abilities  for  role  in  society;  developing  awareness  and  in-  ^ 
sight  into  the  TOlm  industry  plays  in  society;  and  introducting  preient  and  future  career  ' 
oppprtunities*    These  are  worth  keeping  in  mind  as  we  explore  the  curriculum  of  the 
future. 

An  extensive  research  of  the  present  curriculum  seems  to  reflect  a  premise  that  the 
majority  of  technology  education  is  very  conservacive,  wades  in  tradition  and  does  not 
address  itself  to  any  future  societal  expectation.  Curriculum  research  also  indicates 
a  predominance  of  the  unit  approach  and  very  little  attention  to  interdisciplinary  involve- 
ment, if  technology  is  a  total  societal  factor,  and  if  man  is  to  be  a  part  of  that  real 
societal  framework,  then  there  must  be  a  fusing  of  the  total  curriculum  to  relate  man/ 
society/technology. 

Today's  curriculum  in  industrial  arts  is  not  really  technology/soclety-orienced* 
Industrial  arts  curriculum  is  still  dealing  with  materials  in  a  mono-environment^  paying 
little  or  no  attention  to  the  future  application  of  techniques  required  to  blend  vvith  other 
tiian  the  terr  est  rial  environment.  P  resent  technology  education  (industrial  arts)  labor  a- 
toriaa  also  reflect  this  traditional  curriculum.  Accommodating  an  envirDnment- related 
curriculum  approach  will  require  a  new,  futuristic  design.  This  design  must  reflect  a 
curriculum  based  upon  an  environmental  approach.  To  date  we  have  merely  accomplished 
an  expansion  of  industrial  arts-  in  a  horizontal  direction  without  getting  at  a  vertical 
(depth)  direction.  We  as  educators  have  gone  into  construction  merely  from  the  terres- 
trial environment  and  not  explored  the  others.  Conscruction  is  used  here  only  as  an 
exarnple  and  not  to  be  spodighted  In  isolation.  We  have  yet  to  expand  curriculum  from 
the  **this'*  to  the  ''that,'*  This  is,  t^i  will  be!  If  we  listen  to  the  forecasts  and  analyze 
what  they  are  saying,  then  we  had  better  get  on  our  way  and  design  a  new  curriculum 
strategy. 

The  new  curriculum  may  well  dictate  that  in  order  to  accomplish  its  goalj  teaching 
environments  may  also  have  to  change.  The  curriculum  may  require  a  "weightless 
environment,"  an  "aqua  environment^"  or  an  "artificial  terrestrial  environment"  to 
simulate  the  "real"  world  situation,  This  wouldbe  addressed  to  man  and  his  technolo^cal 
society* 

For  our  purpose,  let's  examine  a  possible  structure  that  has  been  designed  around  a 
systematic  approach  entitled  a  Vehicle  of  Study,  Such  a  model  would  combine  various 
environments  to  create  curriculum  studies.  For  example,  terrestrial,  space,  atmospheric 
and  aqua  environments,  A  second  level  of  study  would  involve  each  in  production,  trans- 
portation, communications  and  "human  cultural  networks  technology,"  Each  of  these 
in  turn  would  be  reduced  to  smaller  units  of  study.  When  the  model  is  examined  closely, 
a  total  of  64  study  combinations  are  possible.  Addressing  these  combinatloni,  one  would 
soon  realize  a  need  for  facility  changes,  : 

The  future  cannot  be  "known,"    However,  it  will  certainly  be  different  from  what 
exists  now  and  perhaps  from  what  we  expect.  The  best  we  can  do  is  to  anticipate  the 
fuwre  with  a  systematic  approach,   A  curriculum  designed  on  thii  basis  should  be  pro- 
ject^ toward  the  future  of  man  and  address  such  "Star  Trek"  ideas  as  asterlodal  living;  .  ■ 
aqua  citiesi  space  manufacturing;  and  altered  states  of  transportation, 

Man  must  be  prepared,  aware  and  able  to  plan  his  future,  The  study  of  technology  " 
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^.equlp  our  ftiture  generations  to  cope  with  and  control  their  technological  iociety, 
%lV|rhe  "Vehicle  of  Study**  model  iadeiignedtobe  contemporary  for  years  to  come.  The 
0i^y3j^ange  would  be  ttia  current  components  for  the  categoriei.  How  we  extract  from  the 
IsyBtem  may  change,  but  extraction  will  continue. 

Is  &e  final  analysiSp  our  concern  does  not  rest  with  the  preient  but  with  the  ftjture. 
-  technology  is  available  to  meet  tomorrow's  curriculum,  if  human  conditiona  will 
Ifpermiti 
W7' ' 
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•  The  Ideology  of  Industrial  Education,  1876-1917:  A  Social 
land  Historical  Analysis 

I  btnnli  R.  Htrsehbach 

Wy  In  1876  industrial  education  wai  little  more  than  an  idea,  often  vague,  largely  devoid 
^Ibf  .^concrete  form  or  organized  auppori  and  without  the  test  of  iuccessftil  implemenSation* 
I  By  1917,  this  Idea  had  firmly  challenged  the  traditional  concept  of  claisical  educstton, 
4A  f #co^iEed  profeiiional  leaderihip  with  a  loyal  cadre  had  been  developedi  and  teacher 
^^training  programa  were  eitabliihed  in  a  number  of  institutloni*  The  first  federal  bill 
iupport  public  education  below  the  college  level  was  passed  in  the  form  of  the  Smith- 
Piu^ei  Act  to  aid  vocational  educatloni  This  was  no  small  political  feat,  in  view  of  the 
^  strenuous  opposition  to  federal  support  for  any  form  of  public  schooling  below  the  college 
^level.  On  the  eve  of  thepaieageof  the  act,  moreover,  an  amazing  75  percent  of  American 
itiigh  schools  included  indui trial  education  programi  among  their  course  offerings,^  Few 
ifsubject  fields  had  taken  so  firm,  so  sudden  and  so  permanent  a  hold  on  the  school  cur^ 
>Hciilum  as  did  indua trial  education* 

J  ;  The  auecesaftil  introduction  of  industrial  education  into  the  public  school  was  as 
Jmuch  as  anything  a  triumph  of  ideas*  That  body  of  ideas  —  that  Ideology  —  had  emerged 
^but  of  an  intellectual  debate  of  four  decades*  That  ideology  was  used  to  thrust  the  subject 
^  field  Into  the  mainstream  of  American  social  and  educational  thinking* 
ri  Although  we  do  not  generally  recognize  it,  muchof  educational  rhetoric  is  ideological, 
Rnrftat  us,  ideas  and  arguments  are  publicly  expressed  tor  the  purpose  of  influencing  the 
;^|ictlons  of  others.  This  is  vital  to  the  life  of  any  social  group*  It  is  through  common 
ifideaa  ttiat  action  is  stimulated,  group  cohesion  is  attained,  and  public  acceptance  and 
^accountability  are  promoted*  In  the  case  of  industrial  educators,  they  were  immensely 
Jiueceasful  In  gaining  support* 

^! What  were  the  arguments  advanced  by  suppDrtera  of  industrial  education?  To  which 
f social  and  educational  groups  did  these  individuals  addresi  themselves?  I  would  like 
it©  focus  briefly  upon  these  extremely  important  questions  *  The  early  ideas  concerning 
tf^e  importance  and  place  of  industrial  education  in  American  schools  contributed 
ittjward  the  development  of  a  theoretical  stucture  to  undergird  the  subject  field*  These 
Sidtsa  constitute  a  philoiophical,  psychological  and  socio-economic  rationale  for  the  sub- 
!;j€et  field.  To  a  remarkable  degree,  this  rationale  ia  relevant  today. 
I  ^  Theie  eajly  ideas  also  relate  to  a  question  that  has  been  persistently  debated^  Wtiat 
iftf#  the  differences  between  industrial  arts  and  vocational  education?  Like  educators 
icoday*  the  early  supporters  of  industrial  education  were  highly  interested  in  defining  the 
Idlfferent  roiea  the  subject  field  could  play  in  public  education. 
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llfeFlnally,  these  questions  are  important  because  they  provide  an  underatanding  of  the 
iractton  between  thought  and  ioclal  setting,  Ideai  in  themielves  take  form  as  eorrela''  ^ 
of  distinct  social  conditloni.    It  is  only  when  the  social  forces  that  impinge  u^n  ; 
ferm'atlon  of  Ideas  are  objectified  and  brou^t  to  the  level  of  consciousness  that  ideas 
t  on  their  ftill  meaning, 

-TTHf  rriMULUI  TO  CHANCE 

It  was  during  the  score  of  years  on  either  side  of  the  wm  of  the  century  that  Amer- 
ican education  underwent  the  traniformation  which  reiulted  In  ^e  basic  structure  of  our  ; 
modem  educational  system*   The  stimulus  to  diis  transformation  was  the  iocial^change  j 
sweeping  the  c^ntry.  In  the  later  third  of  the  19th  cenwry.  Industrialism  and  urban iia^  : 
cion  rapidly  spread  across  the  country.    Whereas  in  1870  the  economy  was  basically  ^ 
a^arlan^  by  1917  the  country  enjoyed  indui trial  iupremacy.   While  in  I860,  5  million  -is 
people  lived  in  citieSi  by  1900,  25  million  resided  in  urban  areas.  Immigrants  poured 
into  Ae  seaport  cities  of  the  promiied  land.  Rural  residents,  lured  by  the  glamorous  life  ] 
of  ^e  city  and  the  possibility  of  jobSi  flocked  to  ttie  large  population  centers  and  were 
probably  the  most  important  source  of  urban  expansion.  Larger  numbers  of  children 
crowded  the  schoolrooms  each  year.    In  1900,  there  were  over  200*000  youths  in  public  ; 
hl^  schoolij  a  decade  later  over  500,000  and  by  1910  over  900,000,  In  the  same  year  'I 
there  were  over  16  million  children  in  public  elementary  schools.^  Educacori  were  1 
forced  to  reconsider  both  the  aims  and  practices  of  schooling  in  a  nation  which  was  ex*^  ? 
perlencing  a  fundamental  economic  as  well  as  social  and  educational  traniformation^ 

THE  MASSIVf  INFLUX  OF  STUDENTS 


One  factor  that  brought  aBsul  the  introduction  of  industrial  education  into  the  public  i 
school  was  simply  the  massive  increase  of  students.  Greater  numbers  of  children,  more 
often  than  not  die  sons  and  daughters  of  working  men,  immigrants  and  the  rural  and  urban  ^ 
poor,  entered  the  school  house  each  year*  These  children  lacked  the  background,  desire,  n 
or  money  to  remain  in  school  for  long.  For  many  students  there  was  litde  hope  of  pro^  ~ 
gressing  succesifully  Girough  the  educational  system.  The  school  was  as  alien  to  ttiem 
as  tiieir  ways  were  to  Ae  school. 

There  was  now  simply  a  different  class  of  students  in  attendance  ^  a  class  to  which  > 
educators  were  unaccustomed.  Had  there  been  no  Douglas  Commsslon  in  1906  to  investi^ 
gate  die  need  for  industrial  education  in  Massachusetts,  or  no  National  Society  for  the 
Promotion  of  Industrial  Education,  or  if  Calvin  Woodward  had  stayed  with  his  swdy  of 
mathematics,  or  if  John  Dewey  had  not  left  his  father*s  store  in  Vermont,  schooling  would- 
still  have  undergone  considerabie  alteration  and  become  less  idealistic  and  more  realistic 
and  practical  in  nature, 

Industrial  education  supporters  capitalized  on  this  growth  in  enrollment.  If  public 
schooling  was  going  to  meet  the  challenge  of  this  massive  influx  of  students,  it  was  ^ 
argued,  then  it  had  to  offer  studies  that  could  be  of  profit  to  the  child  of  die  working  man.  ~f; 
Boys  will  stay  longer  in  school  than  they  do  now,"  affirmed  Calvin  Woodward  of  the  _]| 


.  St*  LouiiM^ualJralning^chooL  F  Adler  of  the  Workingman*s  School  told  the  Na^ 
^^tionri^conrerence  on  Charities  and  Correction  in  1888  that  * 'precisely  those  pupils  who  L-J 
;  take  the  least  interest  or  show  the  least  aptitude  for  literary  study  are  often  ttie  most 
%:  proficient  in  the  workshop  and  the  modeling^room,"3  Similarly,  the  basic  theme  of  the 
p:--  influential  report  of  Susan  Kingsbury  to  the  Dou^as  Commission  in  1905  was  that  the 
ffe  yiUain  behind  child  labor  and  early  school- leaving  was  the  school  itself.  It  did  not 
1;;'  offer  "continuous  schooling  of  a  practical  character'*  for  the  five'-sixdis  of  the  student 
^.  ,  pppiilatton  who  were  leaving  school  before  completing  the  seventh  or  eighth  grades,  if 

'an  industrial  education  were  provided,  Kingsbury  strongly  argued,  not  only  could  those 
Ij^:  leaving' school  early  be  retained,  but  these  youth  could  obtain  the  skills  necessary  for 

occypational  success, 4 

■1::-^  America  had  entered  the  age  of  mail  education.  Differences  In  program  design  or 
educational  philosophy  were  largely  over-shadowed  by  .the  necessity  of  absorbing  large 

:  numbers  of  working  class  children  Into  the  mainstream  of  American  education.  This 
fact,  more  dian  any  other,  probably  accounts  for  the  successfui  introduction  of  industrial 

r  .:  education  Into  public  schooling. 
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i  ibgOLOQY  OF  iOCIAL  REFORM 


The  aarUest  advocatei  of  induitriai  education  were  not  educatorii  but  social  reform^ 
i  The  cltlea  ware  the  generating  centers  of  the  nation's  newly  found  indmtriai  wealthy 
p^toy;  were  alio  die  source  of  unprecedented  misery,  crime,  violence  and  poverty, 
le  rapid  industrial-urban  change  threatened  social  cohesion.  An  impersonal,  dynamic 
fti^*litt  broke  down  the  more  stabilizing  traditional  values  of  home  and  community, 
^gain*  ttie  rural  American,  migrating  to  the  industrial  center,  was  just  as  much  up- 
rooted as  the  newly  arrived  Immigranci  both  were  bewildered  in  a  strange  environment, 
^CTea  too,  die  sprawling,  totering  slum  ghettes  fostered  discontent,  and  the  scores  of 
ippyerty^,  and  srtte^ ridden  made  the  growing  social  and  economic  cleavage  between  dif-^ 
JJsiirni  social,  edinic  and  racial  groups  only  moreevident.5  Reform  groups  were  the  first 
i^experim^t  with  industrial  education  programs  for  youths  as  they  atcempted  to  provide 
"^^^SiW  institurtonal  and  social  services  necessary  to  alleviate  many  of  the  hardships  experi- 
^eed  by  slum  childr^,  , 

niroughout  the  i870*s,  and  particularly  In  the  latter  half  of  the  decade,  private  pro- 
^Imotars  of  the  kindergarten  built  a  strong  case  for  industrial  activities  as  an  integral  part 
p'of^ programs  designed  to  uplift  the  poor  and  neglected^  In.  the  case  of  older  children,  in- 
Hytsttld  schools,  like  the  Workingman's  School  of  New  York  City,  founded  in  1879  by 
Adler,  scron^y  emphasized  mechanical  and  domestic  arts  instruction*  Soon,  suc- 
C6Si  in  tiiese  ventures  led  to  an  attempt  to  introduce  industrial  education  into  the  lower 
^grades  of  public  schools*  The  introduction  of  Sloyd  instruction  and  arts  and  crafts  was  a 
direct  result  of  such  efforts  by  social  reformers," 
^v';:  These  charitable  and  religious  agencies  —  city  missions,  mother's  clubs,  private 
iftjhdustrial  schools,  aid  societies  — outsideofthepubiic  school  system,  cultivated  a  positive 
|l-publla  opinion  regarding  industrial  instruction  and  Joined  public  schoolmen  in  setting 
l-ivihto  motion  a  vigorous  drive  for  common  school  industrial  education, 

Fronn  tfie  pedagogical  point  of  view,  industrial  education  was  supported  because  it 
Rwss  Aought  to  balance  a  curriculum  which  was  regarded  as  being  too  heavily  weighted 
ll^wlft  **bookleaming**  and  as  unsuited  to  less  academically  inclined  youths.  Then  too, 
pf  induitri^  education  hopefully  could  be  correlated  and  integrated  with  other  subjects  of 
^e  curriculum,  resulting  In  a  richer  and  fuller  educational  experience.  From  the  social 
jint  of  view.  Industrial  education  was  advocated  as  a  means  of  providing  an  educational 
ihvironment  in  which  work  habits  as  well  as  cooperation  in  work  and  play  could  be  de- 
^^^eloped.  Furthermore,  industrial  education  was  expected  to  supply  the  educational  setting 
p^vln  which  students  could  gain  an  understanding  of  the  industrial  environment  in  which  diey 
§;  lived.  Considered  no  less  valuable  svas  the  fact  that  industrial  education  could  develop 
8P^haracter  and  habits  which  could  lead  to  success  in  an  industrial  wrld  as  well  as  provide 
^,  .the  student  with  the  educational  enrichment. thought  necessary  for  appreciating  and  par- 
Iplticipating  in  the  cultural  heritage  of  society,^ 

One  result  of  the  close  connection  of  social  reform  with  the  industrial  education 
i|movemmt  was  the  placing  of  certain  industrial  education  programs,  like  industrial  arts, 
l^iWlthin  the  school  of  educational  thought  known  as  social  reconstruction.  The  ideas  of 
ft^isQClal  reconstructlonism  before  the  turn  of  the  century  are  best  represented  in  the  early 
|kindergarten,  the  work  of  Francis  Parker,  Sioyd,  arts  and  crafts  instruction  and  early 
Iprlvate  Industrial  schools  founded  by  refbrmers.  After  1900  these  ideas  were  best 
llr^resented  in  social  settlement  schemes  and  community-centeredprograms  of  schooling, 
|as  illustrated  in  the  workof  Jane  Addams,  Florence  Kelly,  John  Dewey  and  Samuel  Dutton, 
among  others, ^ 

John  Dewey  was  perhaps  the  most  articulate  spokesman  for  the  social  reconstruct 
tionist  view  point,  Dewey  argued  that  in  an  Industrial  society,  the  school  had  to  becomr 
Imore  Industrial.  His  central  point  was  ''that education  could  prepare  the  young  tor  future 
Jispclal  life  only  when  the  school  itself  was  a  cooperative  society  on  a  small  scale,''  Thus, 
Sin  general,  Dewey  would  have  students  learn  what  industrial  society  could  be  through . 
litelivinf  its  problems  and  manipulating  its  materials,  techniques  and  knowledge,  Indus- 
fttlai  education  could  impart  an  understanding  of  industrial  society  and  the  necessity  of 
feibclal  cooperation,  diicipline,  mutual  understanding  and  democratic  processes  and  ends, 
^Only  in  rtls  way,  he  felt,  could  education  ensure  that  the  tremendous  scientlflG-tech-. 
ifpolo^eal  forces  sweeping  the  country  were,  indeed,  utilized  m  promote  humanistic  ^d 
democratic  ends,^ 

g     It  was  from  the  ideology  of  social  reform  that  the  "Industrial  Social  Theory"  of 
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Induatrlftl  arts,  promotedbyjamei  Russell,  Frederick  Gordon  Bonser  and  others,  evolved. 


THi  PIYCHOLOGY  OF  REFORM 

John  Dawty  was  also  primarily  responsibie  for  the  development  of  an  interactioniit= 
dsvelopmentel  psyehology  which,  in  turn,  lent  considerable  legitimacy  to  the  claims  of 
In^itrial  arts  supporters.  Dewey  placed  primary  emphasis  upon  individual  growth 
rafter  than  mastery  of  subject  matter*  Drawing  from  Froebelian  thought,  Dewey  con- 
sidered leaiTii^  to  result  from  the  reorganization  of  the  child's  intellectual  and  psycho- 
logical structure  through  his  InteractiDn  with  the  environment.  This  process  was  con- 
sidered to  be  developmental:  the  child's  development  progressed  through  sequential 
Stages,  but  neither  were  these  stages  directly  related  to  biological  maturation  nor  did  they 
constttute  direct  leaniing.  rnstead,  the  artainment  of  a  higher  level  or  stage  was  de- 
pendant upon  an  educational  environment  that  stimulated  development  through  an  active 
Inteiplay  with  that  environment* 

The  etfectivenesi  of  industrial  education  activities  in  stimulating  the  child  through 
problem  ^solving  situations  and  copiitive  activity  was  valued  by  Dewey,  Industrial  activ- 
ities provided  a  medium  for  the  activation  of  learning.  They  were  Interesting,  held  the 
attention  of  the  child,  and  provided  a  means  of  stimulating  the  imagination  and  thinking, 
as  waU  as  exposing  the  child  to  the  materials  and  processes  in  his  immediate  surround- 
ings* Finally,  industrial  activities  provided  a  variety  of  subject  matter  necessary  for 
die  correlation  of  a  broad  range  of  knowledge  and  facts*  It  was  from  the  interactionist- 
developmental  theory  of  ^wey  and  others  that  Donser  structured  his  industrial  arts 
program  at  Speyer  School, 

While  it  is  certainly  true  that  over  the  past  years  variation  has  characterized  much 
of  the  program  development  within  Industrial  arts,  the  fact  remains  that  an  interactionist- 
developmental  psychology  has  been  a  major  influence  in  industrial  arts  program  desip* 
Moreover,  the  work  of  contemporary  theorists  like  Jean  Piagetj  David  Ausubel  and  L*  S, 
Vygotsky,  among  others,  has  provided  a  means  of  strengthening  and  broadening  the  psy- 
chological base  of  die  subject  field* 

The  interactlonlst^developmental  psychology  of  Dewey  grew  out  of  the  same  social 
reform  impulse  behind  the  early  industrial  education  movement.  Dewey  borrowed  heavily 
from  Foebellan  psychology ,  which  also  undergirded  the  early  kindergarten,  the  industrial 
school  of  Felix  Adler,  Sloyd  and  the  arts  and  crafts  movement.  The  pioneering  work  of 
the  reformer  and  early  progressive  Francis  Parker  during  the  1889*s  and  1890's  inspired 
Dewey.  While  Parker  wanted  to  make  schooling  more  child  centered,  Dewey  wanted  to 
make  it  more  socially  centered  and  still  retain  Parker*s  humanitarian  emphasis*  Dewey 
may  have  differed  from  early  Froebelians  and  Francis  Parker,  but  these  differences  did 
not  alienate  him  from  the  social  reform  movement.  Instead,  they  placed  him.  at  its  head. 
Dewey  gave  educational  reform  a  social  purpose  which  placed  it  in  the  mainstream  of 
pedagogical  thinking  around  the  turn  of  the  century.  12 

Thus,  while  industrial  arte  is  united  with  the  early  social  reform  movement  by  an 
industrial  social  theory,  It  is  also  joined  by  an  Interactionist-developmental  psychology^ 
The  ideology  of  early  industrial  arts,  in  other  words,  links  the  child-centered  curriculum 
of  Francis  Parker  with  the  socially- centered  school  of  John  Dewey,  the  social  morallam;^; 
of  Felix  Adler  with  the  social  reconstruction  of  Jnne  Addnms,  and  the  textile  work  of  the^ 
arts  and  crafts  movement  with  the  study  of  the  Industry  of  textiles  in  the  Speyer  School, 
Columbia  University. 

THE  IDEOLOGY  OF  SOCIAL  EFFICIENCY 

Other  early  sources  of  support  for  industrial  education  wore  businessmen  and  com* 
mercial  and  industrial  groups.    One  of  the  earliest  and  most  persistent  arguments  for 
industrial  education  was  that  it  was  needed  for  the  economic  development  of  the  country* 
Indeed^  industrial  education  emerged  as  a  subject  field  of  public  education  in  response  to 
the  rapid  industrial  transformation  of  the  nation.  Industrial-urban  change  not  only  affected 
the  work  akills  and  tasks  of  the  workman,  but  also  resulted  in  a  redefinition  of  the  mean^  7 
of  work*     The  old  apprenticeship  system  had  apparently  ceased  to  function  adequately 
In  a  machine  production  age,  and  organizational,  managerial  and  scientific  skills  became  i 
more  important.     At  the  same  time,  a  differentiated  work  force  emerged  which  dove*  . 
tailed  with  the  differentiated  tasks  of  the  industrial  enterprise,  and  large  numbers  of 
unikilled  and  semiskilled  workmen  were  needed  to  perform  the  duties  of  production. 


_  J  xh^t  Xhe  icUvixy  of  businessman  in  iupport  of  Industrial  ©ducarton 
^The^cking  that  made  tt^iilWe  to  establiih  the  Manual  Training 
^.^jfe^ '  ex^mpl^,  was  providtd  by  leadiiif  busineiimin  wl^  whom  Calvin 
l^sely,  ;        Manual  Training  School  of  Chicago  wai  foundad  by 
I^IClbicago,  a.  giroup  of  60  mfrchants  and  rnanufacturtri*  fnd  the  first 
"l^i^^lla^SBiig  ich^,^  in  Balttmora,  Md„  in  1884,  came  Into 

^.^.r-.  *  ffi^up  ^  businessmen.  In  lostfin,  pTOgrami  of  induitrlal 

Pil^^^iiy.vii^ndaryandcoU  to  direct  rtsult  of  the  active 

^PCoti^jTO6  on  Wdusttlal  Edueatloni  a  ^oup  of  Interested  eivle  md  busi^ 
It  nima^Us  odier  cidei  and  towns,  commercial  clubi  or  p'oups  of  busi-' 
gd.^^lead#rihip  and  tawicial  baektog  to  industrial  educaticm  associa- 
^Sfirtilar  groups  t^tpromotadt^  education  pragrami 

Ii6#^pbia^  Privat^y  indowtd  technical  Initiwtes  and  trade  ichooli  also  pto^ 
^  fiad  no  less  a  decisive  impaqt  on  fte  promotion  of  "practicid  and  useful 

t^l^mrn  of  the  c^tury,  busineis  Intereits  lent  their  iupport  to  the  drive  which 
passage  of  tiie  Smltii-Hughes  Act  of  1917*  The  Dou^as  Commission  and 
I^Sbclfety  for  the  Promotion  of  Industrial  Education,  among  otiiers,  success- 
B©St^  =^action  for  govanim^t  sup^rtp  and  thus  secured  a  permanmit  place  in 
ticaaon  for  vocadon^  education.  But  diese  groups  were  successful  mainly 
]?^&rly  articulated  m  ideological  position  which  itressed  fte  economic 
^^t^ddStt'ial  education*  T^e  subject  field  could,  its  advocates  contended,  feed 
^^i&dustrlal  needs  for  trained  manpMDweri   New  technological  sfciUi  could  be 
l^^g-tf  AkUliSd  pool;  industrl^  int^igence  could  be  developed,  thus 

ft^^tker  a  greater  economic  gain;  labor  could  be  dignified  and  ennobled;  the 
\  bitwe^  manual  labor  and  Intellecwal  training  could  be  reduced;  and  work 
I^Duld  be  stressed,  Aus  adapting  immigrimti  and  rural  migrants  to  Ae  urban- 
ptM^i^^roament*  The  means  of  achieving  these  amis  was  »  diflerenttate  students 
^^^ei^  school  career,  pro\dde  training  in  specific  Job  aklUs  and  Inculcate  in  tiiese 
nlisi  Sp^^r  atttttides  and  habits  toward  work.   These  views  came  togeflier  in  the 
I^Kttiil  philosophy  of  socl^  efficiency  supported  by  Charles  Proiser,  t^vld  Snedden, 
ffiSs  AUwi*  Ell  wood  Cubberly,  Edward  Thomdike  and  Frederick  Taylor,  among 

g^vbcattonal  Industrial  education,  tiien,  was  clearly  baied  upon  a  foundation  of  social 
^Ki#x(cy.  Industrial  and  social  emciency  was  thought  to  have  been  achieved  flirough  flie 
^^c^on  of  in^strial  education  into  the  public  schools,  and  its  supporters  saw  Ae 
Ssfjicit^as  a  means  of  creating  individuals  who  were  useful  to  society  both  vocationally 
^lUi  t^rms  of  social  reiponsibiUty, 

Psychology  of  iFPiciENeY 

ifwhlie  Jblm  EJewey  was  prjovldlng  a  piychologlcal  concept  which  supported  die  de- 
„3pmfnt  of  industrial  arts,  Edward  L,  Thomdike  was  developing  a  behavloriitlc  psy- 
®l^y^  ' which  supported  vocational  education*  Unlike  Dewey,  Thomdike  placed  primary 
^>hasis  upon  the  mastery  of  subject  matter, 

firhonidike  showed  through  his  experiments  around  the  turn  of  the  century  that  very 
ffl|ggtaaAl  ieaming  actually  took  place,  and  that  transfer  of  training  did  not  result 
'""SSueh  learni     as  was  previously  assumed.  Ability  developed  In  one  set  of  studies 
_"S|^appear  to  transfer,  except  in  cases  where  diere  were  identical  elements*  The 
|i§£  Latin  or  woodworking  did  not.  appreciably  help  the  future  doctor,  accountant  or 
„  ir  -  in  developing  any  general  mental  ability,  and  thus  was  important  only  to  the 
mtf  that  it  was  utiliEed  by  the  individual  In  a  specific  way.  The  emphasia  In  education 
IfflfH^t  from  training  all  sttidents  In  g^eral  subject  areas  to  training  students  for  spe- 
^etends.   The  way  was  opened  for  the  development  of  a  differentiated  school  curr icu- 

^terhorndike  pitsvided  vocational  education  supporters  with  a  powei^l  psychological 
^^i^^  to  reinforce  their  demands  for  specific  occupattonal  training*  Moreover, 
'^^^^mis  of  Thomdike  and  other  behavior  is  ts  with  itlmulus- response  tends  and  ter- 
ilSitpfiihavior  led  to  die  practice  of  breaking  subject  content  up  into  small,  identifiable 
SSiti.  Vocational  educators,  like  Charles  Allen  and  Robert  Selvldge,  readily  adopted 
kdtice  and  developed  the  trade  and  Job  analysis  approach  to  course  conitructlon 
attqiial  education  which  has  enjoyed  Immense  popularity. 
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By  the  time  of  the  passage  of  the  Smith=Hughes  Act  of  1917,  the  ideas  of  early  trade  ^ 
training  proj^nents  like  George  Alden  and  Richard  Auchmuty  had  been  absorbed  into  the  ^ 
social  efficiency  concepts  of  David  Snedden  and  Charlee  Prosser,  Then  too*  the  psy- 
ahologleal  rationale  for  vocational  education  advanced  by  Edward  L.  Tharndike  supported  ^ :! 
the  emclent  administrative  practices  of  BUwood  Chubberly:  Students  would  be  differen- 
tlated  early  in  life  and  would  be  processed  in  an  efficient  and  rational  educational  systam  ^ 
through  the  instrumentality  of  trade  training.  The  result,  hopefully,  would  be  a  well  - 
t^W^S^  worker  who  could  help  in  manning  the  machines  of  production  while  at  the  same  ; 
time  iharlng  in  the  material  prosperity  he  had  helped  create. 

"   _  -i 
CONCLUDING  REMARKS 

If  industrial  education  capturod  the  attention  of  the  educational  public  by  1917,  it  wai  I 
in  no  small  part  due  to  a  strong  appeal  directed  at  a  generally  receptive  public  awakening  I 
to  the  full  realization  of  the  impact  of  the  social  and  industrial  changes  then  sweeping  i 
across  the  country,  In  other  words,  industrial  education  supporters  succeeded  in  clearly  % 
articulating  an  ideology— a  set  of  ideas  regarding  the  function  and  purpose  of  Industrial  >i 
education  in  the  public  schools.  Through  a  well  articulated  ideology,  industrial  educatori 
gave  purpose  to  the  movement  and  form  to  its  programs.  "Z\ 

By  the  passage  of  the  Smith-Hughes  Act,  the  industrial  education  movement  had  J 
become  polarized.  Those  who  represented  what  is  called  industrial  arts  traced  their  1 
lineage  back  to  one  set  of  ideas,  and  the  advocates  of  vocational  industrial  industrial 
education  traced  their  lineage  back  to  another.  This  fact  is  important,  for  it  identifies  ^ 
the  ideologicnl  antecedents  of  our  contemporary  programs  of  industrial  arts  and  voca-  J 
tional  industrial  education,  industrial  arts  is  undergirded  by  an  interactionist-deveiop-  S 
mental  psychology  which  in  turn  clearly  sets  it  off  from  the  behaviorist  psychology  which  f 
supports  vocational  education.  Consequently,  markedly  different  program  design  and  aims  ^ 
characterize  Industrial  arts  and  vocational  education.  Rach  subject  field  is  also  charac-  i 
terized  by  an  appropriate  social  philosophy:  One  Is  the  ideology  of  social  reform;  the  i 
other  is  of  social  efficiency,  '  ;i 

We  have  100  years  of  pedagogical  development  behind  us,  and  we  stand  at  the  cross-  '] 
roads  of  the  next  100  years.  What  will  industrial  arts  represent?  What  role  will  it  play  '% 
in  American  education?  As  we  ponder  these  questions,  perhaps  It  is  appropriate  that  wa  S 
turn  back  and  examine  our  past  In  greater  detail*  The  key  to  the  future  role  of  industrial  4 
arts  may  well  lie  in  our  past--  what  role  we  have  played  in  American  education  and  why.  I 
If  we  have  a  clear  understanding  of  what  we  have  represented,  perhaps  sve  will  be  able  to  ^ 
determine  with  greater  assurance  what  we  shall  be  in  the  future,  | 
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The  Works  and  Influences  of  William  E,  Warner  1 

Thomas  Q.  Latimer  '3 

The  works  and  influence  of  William  E,  Warner  can  better  be  appreciated  by  looking  ^ 
first  to  the  early  hiitory  of  industrial  arts.  Manual  training,  influenced  by  the  Ruiiian 
method  of  technical  training  and  the  Scandinavian  handicraft  system  known  as  Sloyd,  was  J 
Introduced  in  the  U,S.  around  1876,  Near  the  end  of  the  19th  century  the  emphaiii  on  I 
formal  training  and  exercises  was  modified.  The  result  was  manual  arts.  As  early  as  4 
1904  Charles  Richards  proposed  what  he  called  industrial  art.  In  industrial  art,  emphasis 
was  to  be  placed  on  "elemarits  of  industry,**  Very  little  was  done  with  the  idea  of  indus-^  1 
trial  art,  later  to  be  called  industrial  arts,  until  Frederick  Bonser  proposed  an  elemen-  .-^ 
tary  school  industrial  arts  curriculum  centered  around  changes  in  materials  to  reflecc  I 
those  carried  on  in  industry.  ^ 

Limited  progress  was  made  in  gaining  acceptance  of  tiie  concept  of  industrial  arts  ? 
for  several  years,  TTiis  was  due  to  various  factors ^  This  was  a  period  of  conflict  for  1 
education  in  general,  Dewey *s  child- centered,  social  theories  of  education  were  in  con-  \ 
flict  with  the  traditional  subject-^centered  curriculum^  including  that  of  industrial  arts,  I 
Bonser  proposed  to  implement  Dewey* s  theory  in  an  industrial  society,  - 

For  the^  most  part,  however,  industrial  arts  teachers  were  not  interested  in  such  a  - 
proposal.    Their  training  had  centered  on  skill  or  technical  training,  and  they  were  not^ 
concerned  about  the  psychologicalj  sociological  and  philosophical  concepts  which  Bonier 
emphasized  in  his  industrial  arts  curriculum, 

The  Dewey- Bonser  concept  of  industrial  arts  as  general  education  conflicted  spe-  J 
cifically  with  the  status  quo  of  several  programs:  manual  training,  manual  arts  to  a  de- 
gree, vocational  education,  and  moat  programs  that  were  called  industrial  arts.  One  "J 
aspect  of  this  controversy  centered  upon  the  use  of  unit  shops  rather  than  general  shops  ^ 
to  teach  industrial  arts,  ;i 

Mmy  times  the  terms  ''manual  training,"  ''manual  arts,**  '^vocational  education"  J 
and  ''industrial  arts'*  were  used  almost  interchangeably.  Confusion  existed  about  what  | 
these  trrms  meant,  and  there  was  little  difference  in  die  programs  taught  under  these  4 
titles,  l^e  purposes  and  objectives  of  industrial  arts  needed  clarification  and  definition.  ~| 
programs  that  demonstrated  the  distinctive  nature  and  importance  of  industrial  arts  were 
needed.  Since  there  was  no  national  organization  to  promote  industrial , arts  and  few  ~f 
state  organizations  such  exemplary  models  did  not  exist*  Leadership  in  the  field  was  at  a 
low  ebb.  Many  capable  persons  in  industrial  arts  changed  to  vocational  education  be- 
cause of  higher  salaries  and  better  positions  which  resulted  from  the  passage  of  the 
Smith-Hughes  Act  of  1917,  The  conflict,  the  confusion  and  the  lack  of  leadership  began  ,^ 
CO  change  mainly  through  the  vision,  ability  and  dedicated  efforts  of  William  E,  Warner.  -I 

William  Everett  Wamer  was  born  in  Roanoke,  111,,  on  August  22,  1897,  the  only  son 
of  Isaac  Newton  and  Eva  Redmon  Warner,  He  began  his  education  at  the  Model  School  of 
Ulinois  State  Normal  University  in  Normal  and  continued  in  the  public  schMls  of  Chicago 
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father  walked  On  hisdegretat^e  University  of  Chlca^,  William  Warner  com- 
ifl^J  school  at  tiia  ^mOTi  ichool  of  die  Normal  School,  Plattevilla,  Wli,, 

^  Aft^  fee  3-^year  t^^       training  courae  at  Platte  villa  in  1917* 

T^iir  his  education,  Warner  had  the  opportunity  to  work  widi  ieveral  strong 
pes  and  outstanding  teachars  such  as  V,  U,  Russell,  Ira  S,  Griffith,  William  H, 
ig^^:^^^vid'Snedden,  Frederick  Bonier  and  John  Dewey.  All  had  a  profound  effect 
life  and  futore  ©f  Wflliam  E,  Wamer,  Warner  was  to  become  the  person  with  a 
lyttod  a  n^essage  tor  hidustrial  arte  that  were  badly  needed. 
M^btivfiMng  him  vmtk  at  Plattevllle,  Warner  taught  in  ieveral  Wieconsin  schools 
^  %B  W  asiiiwit  principal  at  a  ^^cational  school  at  Wausau*  While  teaching  at 
)|qiai^  Wis,,  he  met  Eleanor  Todd*  an  elementary  icho^  teacher*  They  were 
ion  Au^st  14,  1920*  After  ^eir  marriage,  Wamer  returned  to  school  complet- 
JtovBac^or  of  Sclmice  and  Master  of  Science  degreee  at  die  University  of  Wisconsin 
^^^^0  Doctor  of  PhUotophy  degree  at  Teachers  College,  Columbia  University. 
***^Wimer,  wai  anointed  ass istant  professor  of  Industrial  Arts  Education  at  The  Ohio 
IMvergtty  In  1925  and  reached  die  rank  of  fuU  professor  in  1939,  Witii  the  excep- 
^'  3  years  diiring  World  War  11  and  3  years  as  executive  director  of  Civil  Defense 
w^^  smu  Qt  Ohio,  he  sp^t  his  entire  career  at  The  Ohio  State  University*  He  retired 
T19NS7=  aa  profesior  emeritus , 
^W^lanL  E,  Warner  Introduced  and  developed  the  graduate  program  in  industrial 
^Ss^'idu^tion  at  The  OMo  Stete  University.  In  a  short  time  it  attracted  outstanding 
Ajjj^eri  in  tiie  country  to  the  university  to  do  graduate  work.  Wamer  inspired  them 
coccept  of  a  new  and  broader  industrial  arts*  He  challenged  them  to  develop 
^^^k;  leadership  capabilities*  Wanier  emphasized  the  importance  of  experimentation 
^d;^ research  related  to  the  pu^oses  and  objectives,  philosophy,  curriculum  and  labora- 
SSy;  tocUWes  of  industrial  arts  education*  He  also  stressed  the  importance  of  public 
Kj^iool  personnel  having  the  opportunity  to  become  better  versed  about  diese  aspects  of 
^il^subject.  Through  his  many  years  of  working  with  students  at  Ohio  State  and  die  pro- 
fegiibhsl  organizations  he  founded  and  fostered,  Wamer  helped  co  transform  the  scope, 
pkture  and  presttge  of  Industrial  arts. 

^  tt*  Wamer  made  a  ii^lf leant  contribution  to  industrial  arts  in  general  with  his 
^nttlbutton  of  Terminological  Investigation*  The  result  of  this  research  ^d  study  was 
^much  needed  clarification  of  terms  and  an  important  new  definition  of  industrial  arts! 

Indu^rial  Arti  Is  ena  sf  fh©  ProaHeal  Arts^  s  farm  of  general  ot  non-yoegHenbh^dCfesflen, 
whieh  provides  Usmers  wifh  experienea,  understanding,  and  appraeloHon  of  msferlsU,  \oo\%f 
pf^esses,  produe^s  snd  of  the  yaosHonol  gondltloni  and  raquirtmenfi  Incidanf  generally  fa 
the  monufooHJrlng  and  meehanUol  industrial. 

These  remits  ara  oehieved  through  design  ond  gonitruatlon  of  uie^il  produati  In  laboratorrai  ar 
shops^  appraprlateiy  itoffed  and  equipped^  supp  I  wanted  by  raodlngi  Invaitlgatlons,  diiGuisians, 
nims,  visits,  reporti,  and  simllsr  activltlas  ahorQcterlstlQ  of  youthfol  Intereits  and  aptitudei  In 
things  Induitrfal, 

The  sufajaet  of  Indystrtal  Arts  belongs  peayllarly  within  junior  and  senior  high  lahaal  areas  for 
fuoh  purpMs  as  axplaratian,  guldanee,  the  development  of  ayaaati^al  and  voaatlanal  Inter- 
e^s  and  aptltydes,  spealflo  manual  abllltlas,  desfrabla  parional-soalal  traits  growing  out  of 
industrial  ejcperlenaeS/  Qblllty  to  €haasa  and  use  Industrial  praduets  wisely,  all  aoupl td  with 
tha  aesthatic  relotianshlps  Involvad,  In  general.  Its  purposes  ore  edueationolly  saalal  rather 
than  vooatlanoM/  eoon€mla,  although  in  tha  senior  high  sahool  It  may  Incraaslngly  emphoilza 
voaattonal  ofe|ectlves  in  a  non-lagal  lansa,  far  aertoin  itudents. 

Industrial  Arts  Inoludes  suoh  Industrlol  representations  os  drawing  ond  design,  metal  work,  wood 
waikf  textltas,  printing,  aeramtes,  oyteniotlves,  fo^s,  elactrlaity,  and  similar  units,  either  as 
separate  offerings  or  In  vorlous  eomblnotions  common  to  the  "General  Ihop"  or  Laboratory  of 
Induftrtas. 

The  tarTTi  labaratary  Is  mare  gpproprlata  when  the  offering  li  provided  upon  on  exparlmantol  or 
develo^ental  bails,  as  Is  aammonly  done  In  the  junior  high  sehaol;  and  the  term  shop  may  be 
more  appropriate  whara  the  work  Is  carried  an  rather  upon  tha  pradyatlon  or  economle  basis,  oi 
-^may  ^  dana  In  the  senior  high  sahao!  J 

After  completing  Te^inQloglcal  Investigation,  Warner  focused  upon  curriculum  de- 
Wopmait,    His  first  important  contribution  in  this  area  was  Ohio  Prospectus.  It  was 
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designated  as  a  committee  report,  but  apparently  was  largely  the  work  of  Dr,  Warner.  ;^ 
Warner  took  Oie  inaighta  and  the  concepts  of  Donser  and  Dewey  and  applied  them  to  indus- 
trial  arts*  The  Prog  pec  tug  was  the  first  state  bulletin  which  attempted  to  state  the  role 
J  of  indui trial  arts  and  the  most  thorough  philosophical  statement  made  by  any  state.  It 
earved  as  Ae  forerunner  of  bulietins  for  other  staces  and  numerous  other  leadership 
developmenti  in  Ohio  and  across  the  nation. 

Dr.  Warner  was  the  prime  mover  in  the  formation  of  the  first  Conference  Committee 
for  Industrial  Arts  Education  organized  by  the  United  States  Office  of  Education,  In  1937, 
this  committee  published  the  first  national  report  for  the  subject  area;  Industrial  Arts! 
Its  Interpreta_aon_ki  American  Schools,  The  report  included  information  on  its  obJec^lveSj 
curriculumi  administration  and  supervision  at  all  educational  levels*  It  was  based  on 
Waamar's  new  concepts  for  industrial  arts  first  presented  in  Ohio  .Prospectus. 

Ten  years  after  the  national  report,  Warner  expanded  on  his  philosophy  and  curricu- 
lum concepts  at  the  American  Industrial  Arts  Association  meeting  in  Columbus,  Ohio,  ; 
At  that  meeting,  Warner  presented  The  New  Indus  trial  A  rts  C  u  r  ri  c  u  1  um ,  later  desipiated 

The_  Curriculum  to  Reflect  TechnpiQg>%  The  curricurumltself  was  built  upon  the  ^ 
study  of  power,  transportation,  manufacturing,  communications  and  management  which  : 
were  more  related  to  modern  technology  than  were  the  traditional  areas  of  woodworking,  ^ 
metalworking  and  drawing*  Even  today  these  curriculum  concepts  are  affecting  the  J 
direction  of  industrial  arts  nationwide,  j 

^ith  Ohio  Prospec^msi  industrial  Arts:  Its  Interpretation  in  American  Schools^  and 
The  Curriculum  to_  Reflect  Technology.  Warner  helped  to  define  nn3"clarify  the  meaning  i 
and  purposes  of  industrial  arts  within  general  education.  He  stressed  the  importance  of 
social  ^economic  factors,  material  culture  and  heritage,  consumer  literacy,  education  J 
for  leisure  activities,  and  technology*  The  effect  of  this  work  was  felt  at  all  educational  ■ 
levels,  but  most  of  all  at  the  secondary  level  where  drastic  changes  took  place* 

His  concept  of  industrial  arts  as  general  education  was  that  it  should  provide  students  3 
with  a  broad  orientation  to  industry  and  the  indusiriai  society  through  exploration  and 
experimentation*  This  required  use  of  a  wide  variety  of  tools  and  materials  and  involve-  5 
ment  in  many  processes  within  an  integrated  leBming  situation*  The  industrial  arts  - 
facilities  of  the  1920*s  and  1930's  were  not  designed,  arranged  or  equipped  for  such  a 
study*    As  early  as  1922,  Warner  began  w^orking  with  the  general  shop  and  later  refined  I 
his  ideas  into  what  he  called  the  laboratory  of  industries  to  meet  the  special  needs  of 
the  new  industrial  arts  curriculum.    He  promoted  the  general  shop  and  laboratory  of  i 
industries  through  his  writings  in  professional  publications,  encouraging  his  graduate. f 
students  to  do  research  on  shop  planning  and  equipment  through  providing  exhibits  and  (I 
conferences  on  school  shop  planning  and  equipment  selection  and  through  consulting  f 
work  with  equipment  companies  and  school  systemg*  In  these  ways  he  encouraged  better  I 
planning  and  designing  of  facilities  and  selecting  of  equipment  tor  industrial  arts*  i 

With  the  program  suggested  in  Prospectus  and  the  facilities  and  equipment  recom'-  tA 
mended  for  the  laboratory  of  industries,  the  new  industrial  arts  was  ready  for  adoption  S 
in  the  Ohio  schools*  Warner  and  his  co-workers  seized  upon  the  idea  of  creating  develop- i| 
mental,  exemplary  programs  in  selected  schools  to  serve  as  models  for  the  teaching  and| 
learning  of  the  new  industrial  arts*  Both  large  and  small  schools  were  involved,  I 

As  chairman  of  the  Ohio  Committee  on  Coordination  and  Development  of  Industrial  i| 
Arts  Professional  Interests,  Warner  enlisted  financial  aidfrom  the  Ohio  State  Department /f 
of  Education  for  two  centers -'in  other  cases,  local  schools  and  county  boards  supplled>1 
ftinds,  ^  In  still  other  instances  new  buildings  were  built  with  a  federal  subsidy  from  the|| 
Public  Works  Administration  and  the  Works  Progress  Administration*  Warner  usuallyJJi 
selected  the  teachers  for  the  programs  from  among  his  students.  He  consulted  with-i| 
boards  of  education  and  architects  conceming  the  facilities  and  program,  f 

These  programs  were  successful*  They  demonstrated  that  a  broad,  comprehensive  f 
program  of  industrial  arts  as  a  general  education  subject  could  be  carried  out  in  a  wide  f 
variety  of  situations.  Many  educators  throughout  Ohio  and  from  other  states  came  to  1 
observe  at  these  centers,  i"! 

Dr*  Warner  also  contributed  significantly  to  the  industrial  arts  profession  In  OHlo:4 
through  his  work  as  chair  man  of  the  State  Steering  Committee  for  Industrial  Arts.  The;| 
committee  created'  interest  in  the  subject  and  formulated  a  state  program  of  industrial' f 
arts  through  Its  support  of  the  publication  of  Obi o_PxQ spe ctu_B ^  This  relationship  was  1 
ftjrthered  with  Wamer*s  work  on  Ohio  High  Sehoorstandards  of  lQS?  and  Industrial  arts  i 
teacher  certification  and  preparation  in  the  state*  Through  the  committee  Warner  obtained^ 
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^li^^wide^conf erance  on  selwbl  ihop  planning  and  aupport  of  the  develop- 
"""Sife  f  We  assured.    The  aomprahensive  program  iponsorad  by  this  com- 
trumental  in  che.  long  range  devriopment  of  Industrial  arte  in  the  state  mid 
SSdWthe  formation  of  the  Ohio  Industri;  *  \ttB  Aiioclattonp 

aisof  contributed  to  the  induitrlal  :         '^fesilon  with  the  founding  of  two 
^tii,:j:The  ftrat  was  EpsUon  PI  Tau,  "ary  prof asiional  fraternity  In 

^  ^^^^^and  ^catfonal  education  whieh  ied  in  1929  at  The  Ohio  State 

ityf|?i^Ita  into  pd  was  tp  recognize  ana  promote  leaderihlp  in  the  field  by 
|ea<ybSiig  s^ill#  idelal  efficiency  and  effective  res  ear  ch.  The  fraternity  has 
"  through  formua,  reiearchj  publications  and  various  awards 

^£  Ehf,  Warner  worked  faithfully  as  ^e  executive  secretary  of  Epiilon  PI 
ft'iO^eirsi  The  history  of  Epsllon  Pi  Tau  itself  reflects  Warner  as  a  thinker^ 
'  brganiier.  He  emphasized  refinement,  social  efficiency  and  personal  pro- 

gec^nd^brgani^tion  Warner  contributed  significantly  to  was  the  American  bidui^ 
im^fkj^j^^lM  lOth  Anniversary  of  Epsilon  Pi  Tau  was  the  occasion  for  its 

-.Warner  offered  leaders  and  persons  involved  wldi  industrial  arts  teacher 
^^^^^Hittvltation  to  a  National  Conference,"  At  the  conference  he  oudined  a  60- 
Slii^im^fi]^  the  derivation,  deftnltlon  and  projection  of  a  program  leadhig  to  the 
^^^j^HMB^^^^QBf^  During  Its  second  day  a  skeleton  constitution  for  tfie  American 
Iti^liji  A^  Association  was  fomiulated  and  approved.  It  was  at  ihia  conference  h^d 
^^imd,  Ohio,  in  1939  ^at  Dr^  Warner  was  elected  AIAA's  first  president  serving 
He  also  served  as  the  ff  '">'t  editor  of  the  Industrial  Arts, Teacher*  Throu^ 
^.^^  status  tor  the  Aasoclatlon  in  tfie  National  Education 

^i^ipDi  and  in  other  ways,  he  greatly  influenced  the  direction  and  growtii  of  the . 
^toii£|jln  to  earty  years  of  its  existence.  In  1970,  Dr.  Warner  was  presenter  a 
ib  international  tribute  for  his  role  in  the  founding  of  the  American  Industrial 
^ggSsladon, 

^ffiiam  E,  Warner  was  an  edicator  for  50  years.  During  these  years  he  was  espe- 
jfjf  interested  in  developing  quality  teacher  education  programs  which  would  in  turn 
'Jc^v  effective  leadership  for  the  profession.  His  doctoral  dissertation  projected  a 
^pim  I'^lated  to  die  preparation  of  teachers  for  Junior  high  school  industrial  arts. 
4$,W^i^i^  worked  with  the  Ohio  Industrial  Arts  Committea  and  the  State  Board  of  Edu- 
^l€^  in  Ohio  to  upgrade  the  standards  of  teacher  education  pTOgrams  in  the  state.  As  a- 
jjtfWoif  his  concern  for  quality  professional  education  and  training,  he  developed  an  out- 
j^P^for;  Industrial  arts  teacher  preparation  titled  "The  Three  Degrees:  Assumptions 
^^atterns." 

^^^^jan  iaducator,  Warner  consulted  and  lectured  extensively.  As  a  teacher,  he  was  at 
^Ks&ist  with  graduate  students  where  he  could  emphasise  the  philosophical  aspects  of 
^SisMal  arts  and  explore  his  many  new  ideas, 

^^Dr^  Warner  made  industrial  arts  eKciting,  He  made  his  students  feel  that  they  could 
^^^a^ significant  role  in  the  field.  He  challenged  them  to  leadership  and  greaoiess,  te. 
W^fywy-  look  a  great ,  deal  of  interest  In  his  studOTts  both  in  and  out  of  the  classroom, 
^^fafter  students  t^mpleted  their  work  with  him,  he  would  help  them  in  their  profes- 
growth  and  in  tfieir  consideration  of  Job  opportunities  whenever  possible.  Through 
iriftlpng  teaching  career,  he  helped  to  mold  the  lives  and  futures  of  countless  numbers  of 
Mostrifll  arts  teachers  and  leaders  across  the  country  and  around  the  world*  His  edu- 
Clonal  ^philosophy  centered  on  an  industrial  arts  which  was  general  education,  an  iU'- 
ius&al  arts  which  would  meet  the  orlentattonal,  technical,  recreational  and  consumer- 
^^ral  needs  of  persons  at  all  levels  of  education.  He  was  eKtremely  dedicated  to  this 
^fig^tof  Industrial  arts  and  worked  untiringly  for  its  realization. 
^^Varner  was  widely  recogniied  as  an  educator;  he  received  numerous  awards  and 
^^BoBS-for  his  work.  His  last  was  a  commendation  from  the  Ohio  House  of  Representa-* 
^^^ji warded  only  a  few  days  before  his  death, 
i^Dar^  William  Everett  Warner  was  one  of  the  most  important  educators  in  the  field 
i£nd|Liitrlal  arts  education*  Many  persons  have  said  that  he  was  the  leader  for  some 
lyfc^  J  Through  his  Insight,  energy  and  dynamic  nature,  he  encouraged  others  w  be 
"^iers  and  Innovators  and  to  make  Industrial  arts  a  field  of  which  we  all  can  be  proud, 
lyJWUiiam  Everett  Warner  wns  an  innovative  pioneer  of  industrial  arts. 
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L  William  TL  Wai-ner  and  others,  ' *The Terminological  Investigation*' '  Indianapolis, 
Ind,:  Western  Arts  Association^  1933.  p,  37. 
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A  Historical  Look  at  the  Founder  of  Industrial  Arts  Education: 
Frederick  Gordon  Bonser 

William  H.  McPherson 

\  do  knpw  fhgf  if  we  doubf  ourselves^  we  will  persuade  na  One;  if  we  daubf  our 
mission  m  fhe  world,  we  will  do  nof'hlng  ^rther  to  advance  if-,  , ,  .to  view  our 
presenf  and  our  fyfure  With  ildcly  anxiety  is  to  ignore  the  lessons  and  aqhieyements 
of  our  past* 

The  preceding  quote  by  the  late  Adlai  E,  Stevenson  was  directed  at  the  citizens  of 
this  country^  and  particularly  at  the  young.  Yet,  its  meaning  has  strong  implicatloni  for 
those  in  the  field  of  industrial  arts  education.  One  only  has  to  look  at  die  professionaF 
journals  to  see  uncertainty  in  ourselves  and  our  mission  in  the  educational  world  develop- 
ing within  the  profession.  Our  present  and  our  future  are  viewed  by  many  wldi  anxiety 
and  uncertainty. 

What  is  industrial  arts  education?  Teachers^  principals,  friends  and  neighbors,  even 
industrial  arts  teachers  are  asking  this  question.  Graduate  students  are  asked  to  define 
industrial  arts  education  and/or  compare  it  with  vocational  education  and  general  educa- 
tion. Who  are  we?  Why  are  we  here?  Why  the  questions?  ^es  industrial  arts  educatton 
have  an  Identify  crisis?  There  is  no  doubt  that  confusion  exists  and  that  some  true  loul 
searching  is  needed  by  the  profession  to  end  the  debate  and  re- identify  ourselves*  If 
Adlai  Ei  Stevenson  i?  correctj  these  developmCTits  may  have  occurred  by  ignoring  fte 
lessons  and  achievements  in  our  past^  Few  areas  in  education  are  so  lacking  in  under- 
standing of  their  own  past  and/or  history  as  is  the  field  of  industrial  arts  education. 

As  a  person  adopted  at  birth  may  someday  search  for  his  biological  parents  and  hii 
true  Identity,  so  must  industrial  arts  education.  An  individual  In  search  of  his  identtty 
will  Inevitably  turn  to  the  past  to  find  his  roots,  his  beginnings.  We  In  industrial  arts 
education  will  find  our  identity  in  the  past,  and  with  it  many  answers  for  the  future. 

Industrial  arts  education  had  its  beginning  in  the  elementary  school  curriculum  some 
60  years  ago , , ,  a  fact  that  few  industrial  arts  teachers  are  aware  of,  A  leading  figure 
in  tiie  early  development  of  industrial  arts  education  was  Frederick  Gordon  Bonser,  To- 
better  understand  the  influence  this  man  had  on  industrial  arts  education  and  his  contribu- 
tion, it  is  important  to  look  at  the  people  and  the  institution  that  influenced  Bonser'g 
thinking,    Bonser  was  associated  with  such  great  educators  as:  John  Dewey,  Jan^es  E,  \ 
Rusiellj  Lois  Mossmmi,  Frank  McMurryi  WUliam  H,  Kilpatrlck,  Edward  L,  Thorndike 
and  mmy  others.    All  these  educators  did  much  of  their  professional  work  at  Teachers 
College,  Columbia  University*    To  look  at  the  development  of  industrial  arts  education, 
we  must  understand  the  influence  that  Teachers  College  had  upon  education  itself  at  the  ■ 
beginning  of  this  century* 
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lil^^RSbOLLiGt*  COLUMBIA  UNIVERSITY 

'  ■  --Si;''; 

^^chtrs  CoU@g#^  Columbia  University,  wag  founded  on  the  deiire  and  need  for  an 
ildwi  I©  train  teachars  in  the  araa  of  industrial  education.  Two  associations  played 
kJUUppranc  part  in  the  development  of  Teachers  College,  They  were  the  Kitchen  Garden 
IMm  bM  the  Industrial  Education  Association,  incorporated  in  1880  and  1884, 
Ivdy.  The  latter  was  the  ou^rowft  of  the  former.  From  1884  to  1886  the  Indus- 
'Bttacatt^  Association  grew  rapidly;  its  annual  budget  grew  in  a  four-year  period 
U$2|»C00  CD  over  $38|000,  In  1886,  with  the  help  of  Miss  Grace  H»  Dodge,  the  associa= 
mov^  into  a  renovated  building.    The  repairs  and  equipment  cost  over  llOOjOOO, 
1^  new  fseilities  and  growing  pressure,  the  association  was  to  take  on  new  responsiblli- 
At  a  time  wh^  Industrial  education  was  getting  much  publicity,  the  association  was 
^ad  to  focus  Its  attention  upon  the  training  of  teachers.  In  order  to  undertake  this  new 
isTfc»;  a  r^r^nlEation  of  the  association  itself  was  necessary.  Both  Alexander  Webb,  the 
w^M^tt  pad  Miss  Dodge,  vica  president,  stepped  down;  the  running  of  the  association 
ie^put  In  ^6  htoids  of  a  Board  of  Trustees,  ''Ten  Articles  of  Faith"  were  drawn  up  by 
^^^.miitt^  Slating       association's  principles  and  aims  and  "to  guard  its  work  from 
;|efl#ratof  into  a  manual  training  schoolS"^  one  of  the  aims,  as  stated  in  the  *'Ten 
rdfcleg  of  Faidi'S  stressed  the  importance  of  industrial  training  combined  with  general 
^pJueatton...,'*^ 

^  r  It  is  no  coincidenee  diat  this  "Article  of  Faith"  expresses  one  of  the  fundamental 
Ije^capts  aad/or  principles  of  industrial  arts  education— he*,  industrial  arts  is  a  vital 
p^rt  of  genaral  education, 

1^1^^:  The  newly  elected  president  of  the  association,  Nicholas  M.  Butler,  organiiad  the 
p?t*JeW  York  College  for  Ae  Training  of  Teachers."  One  year  after  Dr,  Butler's  resi^a- 
Ipon  from  die  association  in  1892,  the  college  was  granted  its  permanent  charter  and  its 
pame  was  Ranged  to  "Teachers  College,"  (In  1894  Teachers  College  moved  to  West 
l^pttl  Stteet,  New  York  City  — Its  present  location, 

pp/  In  l$97  James  E,  Russell  was  appointed  head  of  the  Department  of  Psychology  and 
i^j^ineir^  Method  at  Teachera  College,  That  same  year  he  was  elected  dean  of  the  institu^ 
^bn;  During  Russell's  years  at  Teachers  College,  the  growth  of  the  institution  was  rapid. 
IP  190O  Teaehers  College  listed  593  undergraduate  students;  in  1915  it  had  1,999.  In  1902 
|W;  had  83  graduate  students,  and  in  1915  there  were  619*  When  comparing  Teachers 
|@pil^a  to  oAer  universities  with  graduate  programs  in  education,  Russell  wrote  in  one 
l&t  his  annual  reports: 

Mv'"    -.  -. 

fe":     «, •figures  dUsloie  fhe  remarkQble  feef  lhat  Teoahers  College  abne  has  during  the  Qqademls 

yasr  (1915-16)  moft  mafflculofed  grodua^e  students  in  iducation  fhan  oil  ether  prominent  unl= 
1^:'     vtrilHet  m  th©  United  Ststts  and  Csnoda  cemblned  J8 

15;;  ■  To  mmy  Industrial  arts  teachers,  James  E,  Russellj  along  with  Frederick  G,  Bonser, 
||s  known  for  "The  RusaeU=Bonser  Plan"  and/or  "Hie  Industrial  Social  Theory*"  These 
gftrms  first  appear  in  David  Snedden  and  William  Wamer^s  book.  Reconstruction  of  Indus- 
piM  Arts  Courses,  19 

^;;;4f- In  a  search  through  James  E,  Russeirs  papers  at  Teachers  Collegei  interesting 
fOorrespondence  was  found  between  William  T,  Bawden,  then  managing  editor  of  the 
BMflriual  Training,  and  Vocational  Education  Magazine,  ^2  and  Dean  Russelh  In  a  letter 
l^ttd  peeember  2,  1915,  Dr,  Bawden  asked  if  Dean  Russell  would  make  a  statement  about 
l^tiire  changes  at  Teachers  College  which  would  be  of  interest  to  the  magazine's  readers, 
^tat  a.  statement  it  wasi  On  December  15,  1915,  Dr,  Russell  replied  with  the  assertion 
W0tf  due  to  Ae  new  emphasis  In  vocational  education  on  skills  and  shop  work  as  well  as 
ffia  mbUity  to  teaehi 

We  do  net  hsvt  the  equl^ent^  nor  is  it  in  accord  with  ogr  plans,  te  if^cialfzt  m  the  tramrng 
^•4'^  3f  eisiiroem  teachtri  In  this  fields  Conse^ently^  wa  have  deQided  to  sbandqn  all  shop  wark 
ef  O  highly  technleal  or  vacatianal  character.  In  ftjture  our  fpgmi,  equipment^  and  endowment 
will  hm  dtvottdto  the  strengthening  of  our  work  in  induitrist  arts  for  the  elementary  and  junior 
hlshsGh^L,J3 

It  seems  a^arent  from  this  correspondence  that  at  this  point  In  history  the  leader  of 
instituflon  of  higher  education  founded  to  train  teachers  in  the  field  of  industrial 
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education  eitablished  the  break  between  vocational  education  and  industrial  arts  education. 
In  doing  BO,  Russell  set  the  stage  for  the  forinulation  of  tJie  development  of  Industrial  arts 
education  as  conceived  by  himself,  Frederick  Bonser,  John  Dewey,  Lois  Mossman,  Wil* 
Ham  H,  KUpatrlck  and  others*  Now  let  us  look  at  the  life  and  contribution  of  Frederick 
Gordon  Bonser  to  our  field* 


EARLY  EDUCATIONAL  EXPERIENCES 

Frederick  Gordon  Bonser  lived  between  1875  and  193L  He  was  raised  on  a  farm  in 
central  Illinois  where  he  attended  the  local  rural  elementary  school  As  there  was  no  high 
school  near  his  rural  homej  he  went  to  live  with  an  uncle  in  Avon,  111*,  in  the  fall  of  1893. 
There  he  attended  the  local  high  school  and  managed  to  complete  a  four-year  program  In 
two  years.  He  graduated  in  the  summerof  1895,  and  in  the  fall  of  the  same  year  enrolled 
at  the  University  of  Illinois. 

He  left  the  university  after  two  years  in  order  to  teach  in  the  rural  schools  of  Illinois 
and  Washington,  In  1899  he  returned  to  the  University  of  Illinois;  in  two  years  he  com* 
plated  the  requirements  for  a  bachelor's  degree  with  a  major  in  psychology*  Upon  gradu^^ 
ation,  he  was  awarded  a  graduate  fellowship  in  psychology  which  allowed  him  to  work  on 
his  master's  degree*  He  subsequently  finished  his  master's  degree  in  1902,  His  major 
interests  during  his  studies  at  the  University  of  Illinois  were  in  the  fields  of  psychology 
and  education* 


CHEYNEY,  WASHINGTON 

After  receiving  his  master's  degree*  Bonser  accepted  a  position  as  Director  of  the 
Training  School  at  the  State  Normal  School  in  Cheyneyj  Washington,  1'here  he  began  hii 
28  years  of  work  in  teacher  education. 

During  the  three  years  he  remained  at  Cheyneyj  Bonser  directed  a  group  of  the 
faculty  in  developing  a  new  curriculum  for  the  training  school*  The  curriculum  developed 
by  this  group  proposed  that  the  work  of  tiie  elementary  school  should  include  studies  In 
industrial  life,  local  environment  through  the  related  arts,  and  more  content  in  science 
and  hlstoryp  Bonser  believed  that  the  proper  selection  of  materials  from  these  fields 
would  be  especially  Guited  to  the  education  of  the  child  and  would  be  valuable  to  him  in 
interpreting  life  and  in  giving  meaning  to  his  common  everyday  experiences* 

In  order  to  communicate  more  effectively  with  the  teachers  in  the  vicinity  of  Cheyneyj 
Wash,,  Bonser  started  a  publication  entitled  The  Normal  jeniinaj;^.  Through  this  publlca^ 
tion,  he  began  to  disseminate  his  progressive  philosophy  of  education,  his  concern  for  a 
more  child- centered  approach  to  education  and  for  a  more  vital  and  practical  curriculum. 

In  the  spring  of  1905,  he  was  granted  a  graduate  fellowship  at  Columbia  University 
and  subsequently  resigned  his  ^sition  at  Cheyncy*  As  a  doctoral  candidate  at  Columbia 
University,  Bonser *s  major  field  of  study  was  educational  psychology  under  the  direction 
of  Dr.  Edward  L.  Thomdike* 

MACOMB,  ILLINOIS 

Bonser  left  Columbia  University  in  1900,  without  completing  his  dissertation,  to  be- 
come a  Profesgor  of  Education  and  Director  of  the  Training  School  at  Western  Ulinoia 
State  Normal  School,  at  iMacomb,  III,    As  director,  he  led  the  training  school  faculty  in 
revising  the  curriculum  for  the  elementary  school.  During  his  years  at  Westem  Illinois* 
Bonser  began  to  promote  the  educational  philosophy  of  John  Dewey  by  incproorating  prac^ 
tical  applications  into  the  educational  programs  of  the  training  school*  By  rotating  groups 
of  students  through  eKperiences  in  shop  work,  drafting,  and  home  economics,  Bonser  is 
considered  to  have  initiated  the  concept  of  the  general  shop  and/or  multiple  activities* 
Bonser  began  to  establish  a  national  reputation  as  an  advocate  of  industrial  arts  in  tiia 
elementary  school  through  the  articles  he  wrote  for  the  Normal  School  Quarterly  (a  pub^ 
lication  printed  by  the  Western  Illinois  State  Normal  School)  as  well  as  from  speeches 
ha  gave  before  the  Illinois  State  Teachers  Association*  He  advocated  the  development  of 
an  industrial  arts  curriculum  as  an  activity-oriented  study  concentrated  on  the  life  needs  " 
of  man  — food,  clodilng  and  shelter*  Bonser  ended  his  work  at  Western  Illinois  to  accept  , 
a  position  on  ^e  staff  of  Teachers  College,  Columbia  University,  15 
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piOiSf  ^3  RETURN  TO  TEACHERS  eOLLIGEp  COLUMBIA  UNIVf  RSITY 

On  his  ratum  to  Taachers  College  in  1910,  he  completed  his  dissertation  and  wag 
piqpq^lllt€d  AsilatMt  Proftsior  of  Induitrial  Arts  and  Prector  of  the  Speyer  SchooL  As 
pi  n^t^r  of  the  Teachers  College  faculty,  Bonser  became  a  leader  in  the  area  of  elemen- 

^ucmtion  and  an  advocate  of  the  use  of  industrial  arts  to  enrich  the  total  school  cur- 
pfi^um.  TTie  Speytr  School  had  been  set  up  ten  years  before  Bonier  took  over  as  dlrec- 
rtwp;  It  wistoMaUyestobUshedasanex^  and  demonstration  school  for  Teachers 

^^^^e^  Columbia  Univer sity. 

j-  "  Tha  Speyer  School  offered  Bonser  the  opponunity  to  put  into  practice  some  of  the 
^i^^as  he  ted  wrltt^  about  and  eKperimented  with  while  at  Cheyneyj  Wash,,  and  Macombj 
||B1.  In  1910  Bonser  reaffirmed  his  philosophy  of  education  and  the  role  of  induitrial  arts 
^^P5^0p^  eariler  in  the  arrtcle,    *'Fundamental   Values  in  Induitrial  Educailon,*'^ 

I^Hi  INDUITRIAL  SOCIAL  THfORY 

The  Industrial  Social  Theory  can  be  found  in  a  booklet  entitled  Industrial  Education. 
|TMi.  booklet  contalni  tv/o  articlesj    "The  School  and  industriiuW' by  Russell  and 
i/**Fundamenwl  Values  in  Industrial  Education'*  by  Bonser,  Both  articles  were  attempts  to 
|id€us  att^tton  on  the  ImportMice  of  studying  selected  Industries  in  a  technical- industrial 

•society*  Bonser  and  Rue  sen  criticized  the  manual  training  movement  of  that  time.  They 
:;^€en€UiTed  that  their  thwry  of  Industrial  arts  would  bring  about  a  curriculum  that  would 
|tol^rate  aU  the  school  subjects  into  a  more  meaningful  educational  experience*  The 
|i|ljnl(ieance  of  tills  "theory"  Is  that  it  stressed  the  importance  of  introducing  the  study 
tacfcisnry  Into  the  elenftentary  school*  Both  men  saw  industrial  arts  as  the  discipline 
undertake  the  sftidy  of  industry.  By  an  organized  study  of  the  vital  industries  which 
rjjp^vovide  for  man's  basic  life  needs  (food*  clothing  and  shelter)*  an  understanding  of  the 
N'tsdustriai  fiber  of  society  could  be  gained*  Dean  Russeirs  article  was  considered  by 
^Sn^^tn  and  Waiter  as  "laying  the  foundation  for  the  present  study  of  industrial  arts**' 1^ 
-  The  two  arttcles  are  very  similar  and  can  be  thought  of  as  the  formulation  of  a  single 

€©ncept  by  two  men* 

Bonser'S  position  as  to  the  place  of  industrial  arts  in  the  elementary  school  curricu= 
fium  was  stated  in  this  1911  article  and  can  be  traced  back  to  his  eariler  writings  and 
^^^a^ches  on  industrial  arts.  Some  researchers  have  implied  that  Bonser* s  article  was 
^nothing  mora  than  a  rewrite  of  RusseU's  article,  simply  because  the  two  were  similar 

Bonger'i  was  written  some  two  years  after  Russeirs*  The  evidence  that  1  found 
|fl06s  not  su^ort  this  point  of  view,  Firstg  Russeirs  article  was  a  collection  of  thoughts 
arid  ideas  of  die  faculty  at  Teachers  College  —  this  can  be  documented,  Secondlyj  Bonser's 
l^lief  writings  (in  particular,  "A  Syllabus  of  Educational  Principles  for  Professional 
jWscusiion"  printed  in  The  Normal  Seminars  Septemter  1904)  stressed  Bonser's  main 
point  of  view*  In  the  article^  ''Industrial  and  Social  Work  in  the  Elementary  School" 
^  (printed  in  March  1909^  in  the  Normal  School  Quarterly),  Bonser  so  closely  followed  the 
(main  thought  and  ideas  of  his  1911  article  that  it  could  be  interpreted  as  a  forerunner  to 
that  article  and  would  indicate  chat  Bonser  had  been  formulating  these  ideas  for  some 
^time* 

:iv  The  Implementation  of  these  ideas  was  carried  out  in  the  Speyer  School  from  1910= 
[1913  while  Bonser  was  the  director.  The  work  at  the  Speyer  School  was  presented 
!;The  ^P^vtr  School  Curriculum  of  1913.^0  Tliis  publication  outlined  the  t>^e  of  classroom 
^;activlrtes  that  were  carried  on  in  this  activity- oriented  curriculum*  The  significance  of 
itiili  new  curriculum  approach  to  education  was  reflected  by  the  continued  sale  of  the 
^^uJblication  long  after  the  Speyer  School  was  discontinued.  The  publication  subsequently 
passed  throu^  several  reprints,  1^ 

f-  '  The  ichoors  basic  aimj  "social  efficiency,"  was  to  be  achieved  through  implement* 
Jing  tiia  following  principles^ 

1*  The  eufrlsutum  of  the  lehaat  shojtd  reprasanf  the  needs  and  Inferesfs  sF  present  dsy  life 
In  SUF  own  Immedlofe  environment  snd  fhe  world      large;  the  socio  I  foc^or, 
f^\-..         2t  The  WQfk/  ot  any  given  stage  of  the  ehlld's  devetopnent^  ih»jld  be  that  whi^h  Is  adapted 
l"v  the  imftiedlafe  enr recent  of  his  life  as  meaigred  by  his  individual  needs  and  eapaeltjelf 

th#  psyohologleQl  faefer.^O 

W'wo  corollaries  to  the  foregoing  principles  were  presented.  The  first  of  these  was  the 
iprinciple  that  the  school  must  be  democratic  enough  to  provide  an  education  for  what  the 


article  called  ''concrete  thinkers"  (those  that  manage  things,  affairs  and  people)  as  wall 
Ai  for  the  "abstract  thinkers"  (those  that  manage  ideas  and  chink  in  terms  of  symbols)* 
The  iecond  corollary  embodied  the  Idea  that  the  school  must  provide  real  life  experiences 
In  an  active  and  participatory  way.  Emphasis  was  to  be  placed  on  the  importance  of  tiie 
industrial^  commercial  and  economic  aspects  of  society  as  vital  parts  of  the  education  of 
children.  But  of  paramount  importance  was: 

Threggh  and  fhrough,  fh#  eegrses  af  sfudy  are  humanlsfic      a  meani  ef  partleipaHng  In  life's 
qeflvltlei  and  ihtfrpreHng  fhefn  in  terms  of  their  value  for  human  well^b^ingi^O 

BQnier''s  work  ai  Director  of  the  Speyer  School  came  to  a  close  in  1913,  lie  returned 
to  full  time  teaching  as  a  Professor  of  Education  at  Teachers  College.  His  later  interestB 
involved  him  in  many  areaB  of  education.  This  range  of  Interests  was  quite  noticeabla 
In  his  later  works,  which  included  such  topics  as  elementary  education,  secondary  educa- 
tion, industrial  arts,  home  economics,  art  educationi  fine  arts,  music,  curriculum  mak- 
ing, teacher  training,  developing  creative  ability  in  students,  and  the  satisfactions  of 
life  itself p 

At  this  point  1  would  like  to  leave  Bonser  for  a  few  minutes  and  discuss  the  influence 
of  John  Dewey  on  the  thinking  of  Frederick  Bonser.  There  is  a  close  relationship  between 
Dewey's  psychology  of  occupations  and  Bonser's  psychology  of  industrial  arts. 

JOHN  PiWf  Y,  THEORY  OF  OCCUPATIONS 

John  Dewey*s  ''psychology  of  occupations"  (or theoryofoccupations),  as  the  basis  for 
the  elementar>'  school  curriculum,  was  an  outgrowth  of  his  work  as  the  Director  of  the 
Laboratory  School  at  the  University  of  Chicago  from  1896  to  1904. 

Dewey  defined  the  term  "occupations"  as  a  "mode of  activity  on  the  part  of  the  child 
which  reproduces,  or  runs  parallel  to,  some  form  of  work  carried  on  in  social  life/ '10 
This  definition  has  within  it  the  characteristic  of  remaining  timeless.  For  as  the  ''work 
carried  on  in  social  life"  changed  witli  time,  the  school  would  therefore  have  to  develop 
new  modes  of  activities.  One  of  Desvey's  main  themes  in  his  education  reform  (that  of 
socializing  education)  was  also  brought  out  in  this  definition,  l^ewey's  social  education 
brought  about  an  integration  between  the  individual  and  society.  His  new  approach  to 
education  was  accomplished  by  redesigning  the  traditional  school  so  that  it  would  function 
as  a  form  of  "community-life.*'  He  held  that  the  great  waste  in  schools  was  their  lack  of 
relating  subject  matter  to  everyday  experiences  and,  in  turn,  relating  daily  experiences 
to  school*  The  school,  Dewey  observed,  was  in  isolation  from  life  Itself, 

The  "ocupations"  were  a  means  to  an  end.  They  were  designed  to  bring  about  the 
socialization  of  the  child.  The  child  would  respond  with  his  natural  instincts  and  Interests 
and  would  thereby  learn  to  be  a  part  of  society,  a  part  of  the  world  outside  the  classroom. 
Experiences  outside  the  school  were  inherent  In  Dewey's  definition  of  "occupations,'" 
These  experiencea  Included  activities  that  were  both  familiar  to  the  child  and  common  to 
his  home  and  surrounding  environment. 

Dewey  selected  activities  which  were  of  interest  to  children  and  at  the  same  time 
possessed  educational  value,  that  provided  for  the  fundamental  needs  of  man  such  as  food, 
clothing  and  shelter.  Activities  concerning  these  needs  were  considered  basic  and  time*- 
less;  as  they  were  already  known  to  the  child,  they  would  tend  to  arouse  his  interest  and 
stimulate  his  educational  efforts.  Along  with  being  "basic,"  the  activities  provided  ways^ 
for  using,  as  far  as  Dewey  svas  concerned,  the  four  natural  instincts  of  the  child.  These 
natural  Instincts  were  (1)  the  constructive,  which  employed  simply  physical  coordination 
and  developed  Into  the  use  of  tools  and  technical  skills;  (2)  the  investigative  and  experi- 
mental; (3)  the  social,  wWch  provided  a  nieans  for  the  child  to  share  and  communicate 
Ms  experiences;  and  lastly,  (4)  the  expressive. 10 

FREDfRICK  BONSER,  PSYCHOLOGY  OF  INDUSTRIAL  ARTS 

Bonser's  psychology  of  industrial  arts  evolved  around  the  "child-centered"  concept. 
This  concept  considered  as  paramount  both  the  interests  of  children  and  an  understanding 
of  their  "Inner  and  outer  environment,'*  Bonser  maintained  that  It  was  vital  to  the  leam^ 
ing  process  to  know  the  inner  workings  of  children-  How  they  learn,  why  they  react  as 
they  do,  and  an  awareness  of  their  home  and  community  life, 
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Bonser  hald  that  the  main  purpose  of  education  was  the  socilization  of  children,  I-lis 
tducatlonal  goal  was  to  provide  a  child  with  the  abiliLy  to  live  and  function  effectively 
\yMiin  an  induitrlal  soelety,  Bonser  stressed  that  through  an  activity-oriented  curriculum 
^(jiiidustrial  arts),  one  wherein  a  child  could  relate  life  experiences  to  school  life,  a  child 
:  could  batter  cope  with  life  Itself*  Bonser  conHidered  the  things  of  everyday  life  as  "life 
Sja^ds"  and  wanted  to  make  them  educational.  The  school  and  education  were  not  to  be 
iliolattd  from  llfe  =  homej  workj  community*  and  society, 

£\  According  to  Bonaar,  the  specific  purposes  or  objectives  to  be  accomplislicd  in  indus- 
ttiwl  arts  ware  (1)  a  health  purpose^  (2)  an  economic  purpose^  (3)  an  art  or  aesthetic 
::ptiJfposaj  (4)  a  social  purpose  and  (5)  a  recreational  purpose*  Tiieao  purposes  were  to 
(be  accom^lihed  by  ytUiilng  the  psychological  or  natural  impulses  of  children  toward  ex- 
Ipression  or  action* 5  Bonser  identified  six  psychological  impulses  naturally  expressive 
^la  ehUdrwi*  Hiay  were  (1)  the  impulse  to  manipulative  activity,  (2)  the  impuise  to  inves- 
tigate, (3)  the  impulse  to  art  activities,  (4)  the  impulse  to  play,  (5)  the  impulse  to  commu- 
'nioate  and  (6)  the  social  impulse* ^ 

The  role  of  induitrlal  arts  was  to  contribute  co  the  development  of  these  natural 
;;lmpulsas  Into  effective  habits  or  attitudes  by  providing  educational  direction.  The  educa- 
"  tional  experiences  should  iherefore  be  based  on  the  child's  physiological  and  mental 
:  growth*  B 

\  A  close  correlation  can  be  seen  between  way's  psychology  of  occupations  and 
Booser*s  piychology  of  industrial  arts.  While  Dewey  identified  four  natural  instincts  of 
^fiie  child  around  which  the  activities  of  the  school  curriculum  were  to  be  developed, 
^■Bonier  Idantiflad  six  natural  impulses  in  children  to  be  used  in  the  study  of  Industrial 
'  arts.  Bonser  baeically  accepted  Dewey's  four  common  instincts  In  children^  he  identified 
i      four  in  his  list  of  six  natural  impulses  in  children* 

WILLIAM  H.  KILfWRIGK-THE  PROJECT  METHOD 

William  H,  Kilpatrick  Joined  the  faculty  of  Teachers  College  in  1913  and  became  the 
Interpreter  and  disciple  of  John  Dewey*  Me  was  one  of  the  most  popular  as  well  as  con- 
-  troveralal  professors  at  Teachers  College*  Me  became  knosvii  for  his  'M'roject  Method*" 
;in  '19lS,  Dr,  Kilpatrick  published  an  article,  "The  Project  Method^ The  Use  of  the 
;  Purpoieful  Art  in  the  Educative  Process,'*!^ 

I'  Professor  Kilpatrick  began  his  article  with  a  discussion  of  the  word  '^project*"  He 
^.luggaated  that  the  word  '^project"  must  pass  the  test  of  two  questions.  The  first  was 
T  whatiiar  there  was  a  desire  and/or  need  for  such  a  term  that  would  give  appreciable  serv- 
■cice  to  educational  thinking.  The  second  question  asked  whether  the  term  ^'project"  fitly 
l^tsipatad  the  waiting  concept*  iCilpatrick  went  on  to  declare  that  since  the  name  of  the 
leoncept  was  unimportant  in  comparison  to  the  concept  itself*  his  main  discussion  would 
rdeal  almost  exclusively  with  the  first  of  the  two  inquiries  mcntionod.  He  therefore  sug- 
Sgastad  that  some  other  term,  such  as  "purposeful  art,*'  could  be  used  for  this  concept, 
rFor  KUpatrickj  this  new  concept  must  emphasize  actionj  "preferably  whole-hearted 
:  vigorous  activity,*'  and  must  follow  ethical  qualities  of  conduct  as  well  as  use  the  lasvs 
Soflaamlng. 

S  Kilpatrick  went  on  to  question  whether  or  not  a  term  could  be  found;  he  concluded  that 
itfie  term  to  be  found  would  be  a  concept  engulfed  in  purposeful  activity  taking  place  in  a 
Jriocial  anvlronment,  Kilpatrick  then  defined  the  term  "projecti"  *'It  is  to  this  purposeful 
^?act,  with  the  emphasis  on  the  word  purpose,  that  1  myself  apply  the  term  'project',"^ 
P  '  Professor  Kilpatrick  acknowledged  that  he  neither  invented  nor  Introduced  the  term 
the  educational  community*  He  did,  however,  acknowledge  that  he  had  given  the  term  a 
fiiew  meaning*  If,  as  a  synonym  to  Kilpatrick*s  "project,*'  the  phrase  ^'hearty  purposeful 
^ict"  was  Uf^ed,  his  new  term  would  take  on  a  much  more  meaningful  concept*  Kilpatrick 
ftted  ttia  term  project  to  life*  If  the  pur|ioseful  act  were  a  typical  unit  of  the  worthy  life 
llji  a  democratic  society,  this  purposeful  act  should  then  be  made  the  typical  unit  of  school 
Iprocadura*  If  thid  were  done,  the  goal  that  educarlon  should  be  life  itself,  and  not  mere 
^r^aration  for  later  living,  would  be  accompiished.  If  this  format  were  followed,  educa- 
Won  would  indeed  become  life. 


was  a  staff  membef»  while  Bonser  was  the  rtchfiol  director.  Tho  i^nklot,  The  Speyer 
SchOQl  C urriculunig 20  j ^    p c t  o f  Ui u i  r  e f f □  r t h  a i  thv  ac hool ,  - ^ -  =  =  - 

Lois  Mosgman  continued  lu  work  with  Oonaor  after  thc^  btnh  left  the  Speyer  School 
and  became  mumbc^H  ufihefacultyatTeachcrs College.  In  their  book.  Industrial  Arts  for 
iif enta ry  S c hool s , ^  puhlib'hed  in  l^)2':h,  we  find  the  first  definition  orindustrial' art^ 
A  new  emphasis  can  be  seen  emerging  in  the  introduction  of  this  book,  I'he  desire  to  have 
children  investigatei  inquire  and  experiment  as  well  as  appreciatej  manipulate  and  con- 
struct is  emphasized.  After  rnakinga  distinction  between  industrial  arts  and  fine  arts,  the 
introduction  concludes  with  their  widely  published  definition  of  Industrinl  arts: 

The  indusfrldl  arti  mm  fhoie  occupafi^i  by  whieh  Qhongei  gr#  made  In  fhe  ferrrii  of  mQftriali 
fo  ingresse  fheir  valuel  for  human  uiogg.  Ai  a  lybjeet  for  edgcativg  pjrpoie^  indusfrial  arfi  ii 
a  %tudy  of  the  ehonggi  made  by  mon  in  the  fofms  of  msterlals  to  Increaie  their  volueSj  and  of 
the  preblemi  of  life  relatid  to  these  ehangeis^ 

When  referring  to  the  purpose  of  industrial  arts,  the  authors  make  a  clear  distinction 
between  vocational  and  general  education.  Vocational  education  is  studied  *'for  the  sake 
of  developing  skill  and  efficiency  in  producing  in  this  particular  industry, "5  Its  funda- 
mental purpose  is  the  development  of  efficient  workers:  it  is  highly  specialized  teaching. 
Bonser  and  MoHsman  conclude  that  ''clearly  such  work  has  no  place  in  the  elementary 
school  nor  in  the  early  years  of  junior  high  school, "5  Under  the  discussion  of  general 
educational  purpose,  it  svas  stated  that  the  study  of  industrial  arts  helps  one  to  become 
more  efficient  in  the  selection,  care  and  use  of  products  made  In  the  more  important 
industries.  In  contrast  to  vocational  education,  productive  skills  are  not  the  end  product. 
The  study  of  industrial  arts  concerns  itself  with  nian*s  common  needs— food,  clothing, 
utensils,  household  furnishing  and  other  products  of  industry.  The  specific  purpose  or 
objectives  of  industrial  arts  are  "(i)  a  health  purpose;  (2)  an  economic  purpose;  (3)  an 
art  or  aesthetic  purpose;  (4)  a  social  purpose;  and  (5)  a  recreational  purpose. "S  The 
book  is  an  example  of  Bonser  and  Moss  man's  philosophy  and  how  this  philosophy  could 
be  implemented  in  the  ulementnry  school  curriculum. 

BONSER*S  Df  FINITIONS  OF  INDUSTRIAL  ARTS 

Though  we  have  discussed  Bonser' s  most  widely  publicized  definition  of  industrial 
arts  education*  Bonser  was  responsible  for  several  more,  Bonser 's  repeated  modifica^ 
tions  of  these  definitions  were  expressed  throughout  his  extensive  writings.  A  compila-^ 
tion  of  several  of  these  definitions  (including  the  1923  definition)  Is  listed  below. 

1913 

Ir  meani  a  well-organiied  body  of  thought^  giving  iniight  into  induitriol  moteriali,  indgstrial 
methods  and  the  looial  aipeets  of  indgitry;  it  meani  a  study  of  the  evslutian  of  induitry,  show- 
ing hew  fhe  eomplex  foetory  system  with  organised  eopital,  erganized  labor;  and  highly  ipe- 
eialised  machine  prBduetion  hos  grown  from  the  simplest  beginnings;  it  means  a  most  praetleaj 
study  of  design      of  the  prineiples  of  design  In  relationship  to  their  appropriate  yiagf  In  spe- 
cific produeti  ^  as  design  Is  used  t^oy  and  as  It  has  developed  among  partlclpatl^  through 
the  making  of  many  projecti     more  design  and  hand  work  than  we  have  hod  In  the  poit,  not 
less  ^  all  chosen  with  reference  to  their  appropriateness  to  illustrate  the  major  prfneiples  of 
design  and  csnstrgetlon,  and  the  fuller  appreeiotlon  of  the  industry  which  they  represent*^ 

1914 

**, those  arts  relatlhg  fo  the  changes  in  materials  by  whieh  they  are  made  Into  finlihed  prsdyeti, 
thereby  becoming  both  more  uieftjl  and  more  beauti^jl  far  the  satiifaction  of  man's  needs.  This 
includes  those  ehanges  in  woods,  metals,  cloys  and  other  earth  materials,  textiles,  food  mate- 
rials, and  so  on,  usually  called  broadly,  manufacture,^ 

1920 

The  industrial  arts  represent  the  chorigei  made  by  man  in  the  raw  products  of  nature  to  make 
them  more  usable  as  food,  clothing,  shelter,  uteniils,  tools  and  machines,  and  records  of  his 
experiences,  as  b^ks  and  periodieolsi^ 

1923 

The  industrial  arts  ore  those  occupations  by  which  changes  are  made  in  the  forms  of  materials 


1^^^.     *9  til€fMI#  th«if  Values  for  hymen  usage.  As  s  sybjeef  fer  edyeotivt  purpose^  indysfrial  arfi  Is 
^^>^'®=**^^  ehengti  m^e  by  man  In  fhe  forms  ofmaterlQls  to  Increaie  their  values^  and  sf 

l^t^Hf  pr^^itmi  of  llfs  rtl^cd  fo  rhelr  ehangei,^ 

Jodu^ffal  wts  OS  Q  sehool  study  e^sists  ef  act ivi ties  through  which  we  deaj  difectly  with  th# 
'i^«etHii  ec&iemi€,  ©ppfeGlatlve^  and  social  values  derived  from  c^slderlng  the  pfoductlen  and 
gj^tll^^f  ffiif^farf^f  jypplfgj  ^  whieh  we  mslntam  dally  lift.  It  provides  iuch  activities^  mental 
t-Ofid  physlcQt,  as  bring  out  values  af  bath  personal  and  social  Importance  relative  to  food^  cloth* 
:  Ing,  ihdlfer,  utensils,  and  other  material  products  which  afford  us  the  necessities^  the  cemforfs^ 
and  many  of  the  lyxyries  of  llfei^ 

1928 

fe^  j    ^  Industrial  afts  we  mean  a  study  af  the  ways  and  means  by  which  we  are  efficiently  suppiled 

With' the  materials  and  predgcts  whlgh  we  use  in  dally  life*  This  fnclydes  the  study  of  the 
J!^      changes  we  mdce  In  raw  materials  to  Increase  their  value  for  usage,  the  study  of  selection  In 
\    relatleorfiip  ta  purposes  of  usage,  the  study  of  selection  In  relationship  to  purposes  of  usage* 
a  sKidy  ©f  the  care  and  upkeep  of  products  possessed,  and  a  study  of  the  social  responsibilities 
we  shauld  share  as  a  result  of  the  meth^s  and  practices  of  Industrial  production  and  distribution*^ 
1930 

-  ^A  study  af  the  changes  man  mokes  In  materials  to  Increase  their  values  to  meet  ntedi  of  the 
apprdpriate  usage  ©f  products  made,  and  of  the  social  advantages  and  probl^i  resulting  fr^ 
the  making  af  these  changes  and  products.^ 

Many  hliEDrlani  within  the  field  of  induitrial  arts  education  eoniider  Bonser's  1923 
ypi^nidcm  as  tha  first  deflnitlva  statement  on  industrial  arts  education*  However ,  Bonsar 
ifcad  publlihad  dafinitions  of  industrial  arte  aducation  prior  to  1923,  From  the  chronology 
^,tfie  llst^  a  shift  in  emphasis  is  diicemable  In  the  later  definitions  of  induatrial 

0$p;^B  an  area  of  study;  Bonsar  began  to  place  more  emphasis  on  the  importance  of  con- 
^umier  knowledga  and  products  as  an  educational  outcome  of  the  induitrial  arts  program. 

|jNiTS  OF  rrUDY  IN  INDUSTRIAL  ARTS  fDUCAnON 

1^  =  The  basis  for  Bonser'  curriculum  in  industrial  arts  (that  industrial  arts  was  to  con- 
pfta,  itself  witfi  man's  basic  needs  —  food,  shelter,  clothing)  remained  constant  thraughout 
^1  career,  Bonser  considered  the  organization  of  industry  the  key  to  bring  the  study  of 
rae^-toduitrlei  into  ^e  elementary  school  curriculum.  At  the  Speyer  School,  ha  axperi- 
mj^oUy  worked  with  an  organization  basad  on  a  "materials  concept"  which  was  an 
ffltj^^astetion  of  the  approach  advocated  by  Russell.  Bonser  later  modified  this  con- 
^J(H^  a  new  organization  based  on  the  use  of  products.  This  change  was  brought  about 
to^auie  Bonser's  work  at  the  Speyer  School  indicated  that  there  was  no  unity  in  materials 
M  fmwerlals.  Such  raw  materials  as  clay^  metals  and  wood,  for  example,  enter  into 
ml^^y  induiGlal  fields  far  removed  from  one  anofher.  This  diversity  gave  litUe  sense  of 
wiit^  or  continuity  in  the  organization  of  the  industries  themselves. 

A  new  form  of  classification  was  therefore  needed.  This  new  classification  was 
^o«jbicta«  Justified  on  the  grounds  that  the  basic  needs  of  man  are  based  on  products 
than  on  raw  materials. 5  The  changes  that  Bonser  made  in  the  units  of  study  can 
i#en  by  looking  at  the  following. 

he-:. 

"feed  products^  te^ctiles^  wood  products,  iron  and  other  metals^  and  cloy  and  allied  earth 
preducts."^ 

'  1913 

^feodsj  shelter;  clothlngj  records^  utensils;  and  tools,  machinei  and  weapons, "^^ 

^-y    **feod#  clothing;  shelteri  utensils;  records  for  tranimlttlng  expiriencesj  and  tools  and  mashlnis,"^ 

"(1)  fo&d^  (2)  clothing;  (3)  shelter  and  heme  ^imlshlng;  (4)  ytenslU;  (S)  tools  and  machines;  and 
'  (i)' recqrdf,  or  b^s  and  other  publications,"^ 
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While  Bonaer  did  modify  his  initial  units  of  stuJy,  the  basis  or  structure  for  his  cur= 
riculuni  remained  conatant;  Man's  basic  needs  of  tood,  clothing,  and  shelter, 

Bonser'H  lifelong  interest  in  an  "a*,  tivity-oriented"  curriculum  led  him  to  accept 
the  chairmanahip  of  the  Cuinniittee  on  the  Activity  Movement,  National  Society  for  the 
Study  of  Education*  This  committee  was  charged  with  the  responsibility  of  producing  a 
yearbook  on  the  activity  movement,  Bons^r  never  saw  the  completed  product^  entitled 
The  Thirtyj- Third  Ymr^^kot^hp  N  ational  Society  f o  r^  thf^  S  tudy  of  Hd^catjon/Part  11  The 
Activity  Movement;  it  was  published  three  years  after  his  death* 

CONCLUSION 

It  seems  apparent  that  our  roots  are  founded  in  the  work  of  such  educators  as  James 
E,  Russelli  Lois  Mobsman,  John  Ilewey,  VVilliani  \\,  Kilpatrick  and  others  in  the  Pro- 
greaeive  Education  Movement,  They  developed  an  educational  philosophy  of  which  indua^ 
trial  arts  was  a  vital  part.  They  denounced  manual  training  and  clearly  distinguished 
between  vocational  and  Industrial  arts  education.  Their  philosophy  was  child-centered, 
for  both  boys  and  girls,  activity-oriented  and  very  humanistic;  they  viewed  industrial 
arts  as  an  integral  part  of  general  education. 

As  a  vital  member  of  this  groups  Frederick  Gordon  tlonser  was  known  for  his  many 
contributions  to  education,  especially  in  the  field  of  elementary  school  curriculum*  His 
educational  philosophy,  based  on  man's  **life  needs,"  svaa  that  of  general  education  for 
both  boys  and  girls  (regardless  of  their  future  vocations)  In  an  industrial  society,  Thii 
philosophy  was  an  evident  rejection  both  of  the  traditionalists'  approach  to  education  and 
of  the  manual  training  movenient* 

Ronser  is  also  recognized  for  his  three  major  contributions  to  industrial  arts  educa= 
tion*  One  was  his  widely  publicized  definition  of  industrial  arts*  considered  to  be  the 
first  such  definitive  statement  in  the  field.  A  second  contribution  attributed  to  Bonaer 
was  the  role  he  played  in  organizing  the  first  general  shop  (multiple  activities)  at  both 
Western  Illinois  State  Normal  School,  Macomb,  III,,  and  Teachers  College,  Columbia 
University-  Finally,  with  James  F,  UussoU,  Bonser  was  responsible  for  the  "Russell= 
Bonser  Plan**  and/ or  "The  Industrial  Social  Theory"  of  Industrial  arts  education.  This 
theory  svas  considered  the  basis  for  the  development  of  industrial  arts  in  the  elementary 
school* 

Today  there  are  many  who  would  equate  the  beginning  of  industrial  arts  with  the 
**Russian  System"  shown  at  the  Centennial  F^cposition  of  1876*  Calvin  M.  VVoodward's 
opening  in  iSHO  of  the  St.  Louis  Manual  Training  School,  modified  after  the  Russian  Sys- 
tem, was  the  start  of  manual  training  schools  in  the  United  States.  The  year  1876  should 
commemorate  the  beginning  of  manual  training,  which  is  a  forerunner  of  the  trade  school 
--with  which  industrial  arts  had  and  has  NO  association,  If  we  as  industrial  arts  edu- 
cators can  associate  our  beginnings  with  the  great  progressive  educators  of  the  2D^ 
Century  and  divorce  ourselves  from  the  manual  training  movement  of  the  late  19th  Cen^ 
tury,  a  great  step  forward  will  have  been  made.  The  confusion  as  to  who  are  we  and^how 
we  fit  into  general  education  will  be  reduced  greatly.  We  may  need  to  redefine  our  goals 
and  objectives  In  the  future  for  a  post-industrial  society.  By  understanding  our  true 
heritage,  we  will  face  a  more  meaningful  and  easier  task.  We  have  a  proud  and  prestigi- 
ous beginning  that  we  can  ill  afford  to  forget.  Let  it  be  the  beginning  of  a  new  future  for 
industrial  arts  education, 
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An  Interpretation  of  the  Ideas,  Philosophy  and  Contributions 
of  Fraderick  Gordon  Bonser 

William  H.  McPherson 

1  do  know  fhaf  If  we  dsubi-  qg rie Ives,  we  will  periugde  ns  ene;  If  we  deubf  our 
mission  in  fht  world,  we  will  do  nothing  ftjrther  fe  sdvance  it,  .,,fo  view  our 
preienf  and  our  ftjjyre  wifh  sfskly  anMief-y  ii  fs  ignore  the  lessons  ond  achieve'^ 
menti  of  our  post. 

The  preceding  quote  by  the  late  Adlai  R.  Stevenson  was  directed  at  the  citizens  of 
this  country  and  particularly  at  the  young.  Yet  its  meaning  has  strong  implications  to 
^ose  in  the  field  of  industrial  arts  education*  One  has  only  to  look  to  the  professional 
JouCTials  to  see  developing  within  the  profession  uncertainty  in  ourselves  and  our  mission 
;  in  the  educational  vorld.  Our  present  and  our  future  are  viewed  by  many  with  anxiety 
and  uncertainty.  If  Adlal  E,  Stevenson  was  correct,  these  developments  may  have  accured 
by  Ipiorlng  the  lessons  and  achievements  of  the  past.  Few  areas  in  education  are  lack- 
ing the  understanding  of  its  past  and/or  history  as  is  the  field  of  industrial  arts  education. 

Herein  lies  the  purpose  of  this  presentation.  Industrial  arts  education  got  its  begin- 
ning in  the  elementary  school  curriculum  some  60  years  ago.  A  fact  that  few  industrial 
arts  teachers  know,  A  leading  figure  in  the  early  development  of  Industrial  arts  educa- 
tion was  Frederick  Gordon  Bonser.  Frederick  Bonser  was  one  of  the  reformers  and 
should  perhaps  be  considered  the  founding  father  of  industrial  arts  education, 

Frederick  Gordon  Bonser  lived  between  1875  and  1931,  His  educational  philosophy 
pi^ag  developed  in  the  industrial»social  and  economic  setting  of  the  United  States  at  the 
i  turn  of  the  century.  This  period  was  known  not  only  for  its  unprecedented  social  and 
economic  growth  but  for  its  educational  reform  as  well.  This  period  was  also  one  of 
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great  population  expansion,  the  grosvthof  largL'induKtriwHanJ  fhc  evDliition  i)f  Inrgt-  indus- 
trial cities  with  their  vast  urban  social  prublcniH, 

Education  in  ihe  United  Htates  svn,^  also  influt?ncedby  the  writings  of  rCuropoan  educa- 
tional theoristH  such  hh  Johann  PcHtnlozzl,  rrit^drich  i^'rot^bcl  and  Johann  Ilorbart.  The 
ideas  and  philosophies  of  thuHe  L'ducatorH  wyre  studied  in  the  t'nited  States  by  individuals 
such  as  Charles  and  Frank  McMurry,  FranctH  W,  inirker  and  John  IX'wey.  Through 
European  influences  American  oducators  developed  the  progroHHive  niovunient  in  education. 

As  an  institution  of  higher  learning^  Tcnchers  ijollegei  CJolumbia  University,  became 
one  of  the  dominant  centers  of  the  new  progr&'SHivt' education.  As  an  educator  and  a 
prominent  member  of  the  taculty  of  Icachers  i-nllL-gCi  f'^rederick  nonser  played  an  im= 
porcant  role  in  the  developnient  and  inipleinuntation  of  new  curricula  to  meet  the  chal= 
lenges  created  by  these  social^  econoinic  and  educational  changes. 

During  Bonser's  years  at  TeaLiiurs  tioUegc,  Liulunibia  University,  the  college  was 
under  the  leadership  of  James  L%  Ku.ssell  (W7  through  Ml),  Under  Kusseirs  direction 
Teachers  College  attained  international  renown  because  uf  boih  its  progressive  educa^ 
tional  philosophy  and  the  Htanire  of  its  faculty.  [Hiring  this  era  Teachers  College  had 
on  its  faculty  John  DewuVj  Frederick  0.  llonser,  Waliam  IL  Kilpatrick,  Frank  McMurry, 
William  Russell  (James  Iri.  KusselTs  sun  and  liis  succesHor  to  the  deanship)^  and  Edward 
L,  Thorndike,  As  a  member  of  this  group,  l^on^ei'  became  a  leader  in  tlie  area  of  elemen- 
tary education  and  an  advocate  uf  Industrial  arts  to  wnricli  the  total  school  curriculum 
even  though  he  had  no  formal  training  or  teaching  experience  in  shopwork.  1  le  was  also 
an  unusually  prolific  writer.  luring  his  lifetime,  fionser  wrote  about  83  articles  and 
contributed  to  the  publication  of  at  least  10  lx)oks. 

One  of  Bonser's  more  impirtant  writings  was  *T'undumental  Values  in  industrial 
Education,"-  This  article  and  one  written  by  James  H.  Kussell  entitled  **The  School 
and  Industrial  IJfe**  (IW)^^  later  appeared  in  the  booklet,  lndustrial_  iUtucatlon, ^'^  The 
concepts  advocn ted  by  the  authors  Inter  came  to  be  kmn^ii  to  industrial  arts  educators 
as  the  'TndusrririU Social  Hieory"  and/or  "Tlie  i^ussell-Bonser  FMan,**!^^ 

Both  articles  were  nn  attempt  to  focus  attention  on  the  importance  of  studying 
selected  industries  in  a  technical- industrial  society.  They  concurred  that  the  Industrial 
arts  curriculum  should  integrate  all  the  school  subjects  into  a  more  meaningful  educa^ 
tional  experience.  1  he  thinking  of  both  nten  wa^  siniilav  in  that  they  sow  industrial  arts 
as  an  integral  part  of  the  school  curriculum,  I'hev  saw  the  study  of  selected  industries 
as  a  means  of  bringing  about  a  richer,  more  relevant  and  more  child- centered. 

The  two  men  stressed  the  importance  of  studying  the  industries  not  only  from  their 
manufacturing  concepts  but  from  the  economic  and  social  influences  imparted  by  these 
industries  on  an  industrial  society  as  well,  They  held  that  children  should  study  the 
industries  which  dealt  with  their  basic  needs  (foods  cloth ingj  and  shelter);  chat  industrial 
arts  would  find  its  content  around  five  basic  areas  ^  foods  textiieSj  woods,  metals  and 
clay  and  allied  earth  products.  Within  these  areas  or  subjects  the  IndustriaUSocial 
Theory  was  to  function. 

Initially,  Bonser's  position  as  to  the  place  of  industrial  arts  in  the  elementary  school 
curriculum  as  stated  in  this  1910  article  can  be  traced  back  to  his  earlier  writings  and 
speeches  on  industrial  arts.  Some  researchers  have  ini plied  that  llonser's  article  wag 
nothing  more  than  a  resvrite  of  KusstU's  article,  simply  because  the  two  were  similar 
iind  Bonser's  was  written  some  two  years  after  Kusseirs,  The  evidence  that  1  found  does 
not  support  thijg  point  of  view.  Kussell's  article  was  a  collection  of  thoughts  and  ideas 
of  the  faculty  at  7'eachers  College;  this  can  be  documented.  Secondj  nonser's  earlier 
writings  (in  particular,  *'A  Syllabus  of  Educational  Principles  for  I^rofessional  IDiscus- 
sion"  printed  in  The  Nornial  Seminar,  September  1904)  stressed  Bonser's  main  point  of 
view.  Also  in  thearticle,  "Industrial andSocial  Work  in  the  Elementary  Schools"  (printed 
in  March  1909  in  the  Nqi'mal  School  Quarferlv)  Bonser  followed  so  closely  the  main 
thought  and  ideas  of  his  1910  article  that  it  could  be  interpreted  as  a  forei'unner  to  that 
article,  and  would  indicate  that  Bonser  had  been  formulacing  these  ideas  for  some  lime* 

These  ideas  svere  implemented  at  the  Speyer  School  from  l^UO  thr^ough  1913  while 
Bonser  was  the  director.  The  svork  at  the  Speyer  School  was  presented  in  the  publication 
T he _^pey e r  S chool  C u r r i c u I u m_  of  1913. This  publication  outlined  the  type  of  classroom 
activities  that  were  carried  on  in  this  activity  oriented  curriculum.  The  significance  of 
this  new  curriculum  approach  to  education  was  reflected  by  the  continued  demand  and 
sale  of  the  publication  long  after  the  Speyer  School  was  discontinued.  The  publication 
subsequently  passed  through  several  reprints.il' 
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The  ichool'a  basic  aim  was  social  efficiency  to  be  achieved  through  the  I mplem editing 

■  of  the  following  principlesj 

1*  The  gurrkulum  of  fha  School  iheyld  represenf  fhe  needs  and  mttresfs  pf  presenf  day  life  in 

own  Immedlqtt  environmenf  and  frhe  world  sf  larger  fhe  toeial  faefer* 
2,  The  wQfk^  Qf  Qf\y  given  stage  of  the  child's  development,  iheuld  be  that  which  is  adapted 

fe  the  Immediate  enrichment  of  his  life  as  measurtd  by  hfi  indiyidgal  needs  and  eapacities^ 

the  p^ehologleQl  fQetsr.l^ 

Two  corollaries  to  the  foregoing  principles  were  preaented.  The  first  was  the  prin- 
ciple that  the  school  must  be  democratic  enough  to  provide  an  education  for  what  the 
.  article  called  concrete  thinkers  (those  vvho  manage  things^  affairs  and  people)  as  well  as 
for  the  abstract  thinkers  (those  who  manage  ideas  and  think  in  terms  of  symbols).  The 
second  corollary  embodied  the  idea  that  the  school  must  provide  real  life  experiences 
in  an  active  and  participatory  way.  Emphasis  was  to  be  placed  on  the  importance  of  the 
Industrial^  commerical  and  economic  aspects  of  society  ae  vital  parts  of  the  education 
of  children*  Of  paramount  importance  was^ 

Thfough  and  through,  tha  courses  of  itudy  are  humanistic  ^  a  means  of  participating  in  life's 
QQtivltiel  and  interpreting  them  in  terms  of  their  value  for  hurrian  well  being, 

B^ser's  work  as  director  of  the  SpeyerSchool  came  to  a  close  In  1913*  He  returned 
to  full  time  teaching  as  a  Professor  of  Hducation  at  Teachers  College*  His  later  interests 
involved  him  in  many  areas  of  education.  This  range  of  Interests  was  quite  noticeable 
ill  his  later  works  which  included  topics  such  as  elementary  education,  secondary  educa- 
tion^  industrial  arts,  home  economics,  art  education,  fine  arts,  music,  curriculum  making, 
teacher  training,  developing  creative  ability  In  students,  and  the  satisfaction  of  life  itself. 

The  thinking  of  Bonser  was  Influenced  by  John  I^cwey,  A  close  relationship  can  be 
seen  between  Dewey's  paycholog>'  of  occupations  and  Bonser' s  psychology  of  Industrial 
arts. 

JOHN  DEWEY,  THEORY  OF  OCCUPATIONS 

John  Dewey's  psychology  of  occupations  (or  theory  of  occiipations)  as  the  basis  for 
f  the  elementary  school  curriculum  was  an  outgrowth  of  his  ^''ork  as  the  director  of  the 
Laboratory  School  at  the  University  of  Chicago  from  1896  to  1904, 

Dewey  defined  the  term  "occupations"  as  a  ''mode of  activity  on  ttie  part  of  the  child 
which  reproduees,  or  runs  parallel  to,  some  form  of  work  carried  on  in  social  life. "10 
One  of  Dewey's  main  themes  in  his  educational  reform  (that  of  socializing  education)  was 
brought  out  in  this  definition.  Dewey *s  social  education  brought  about  integration  between 

■  tiia  individual  and  society.  His  new  approach  to  education  was  accomplished  by  redesign'- 
ing  the  traditional  school  so  that  it  would  function  as  a  form  of  community  life.  Me  held 
that  the  great  waste  in  schools  was  their  lack  of  relating  subject  matter  to  everyday 
experiences  and,  in  turn,  relating  dally  experiences  to  school.  The  school,  Dewey  ob- 
served, was  in  isolation  from  life  itself. 

The  occupations  were  a  means  to  an  end.  They  were  designed  to  bring  about  the 
iocialization  of  the  child.  The  child  would  respond  with  his  natural  Instincts  and  Interests 
and  would  thereby  learn  to  be  part  of  society,  a  part  of  the  world  outside  the  classroom. 
Experiences  outside  the  school  were  Inherent  in  Dewey *s  definition  of  occupations.  These 
experiences  Included  activities  that  were  both  familiar  to  the  child  and  common  to  his 
home  and  surrounding  environment, 

Dewey  selected  activities  which  were  of  Interest  to  children  and  at  the  same  time 
poiseased  educational  value.  The  activities  selected  for  inclusion  In  the  curriculum  re^ 
ilected  those^that  provided  for  the  fundamental  needs  of  man.  The  activities  included  such 
ftindamental  needs  as  food,  clothing  and  shelter.  Activities  concerning  these  needs  were 

-  congidered  basic  and  timeless:  as  they  were  already  known  to  the  child  they  would  tend 
to  arouse  his  interest  and  stimulate  his  educational  efforts.  Along  with  being  basic,  the 

"  activities  selected  provided  ways  for  using,  as  far  as  Dewey  was  concerned,  the  four 
:.  nawral  instincts  of  the  child.  These  natural  instincts  were:  (1)  The  constructive,  which 
^  '  employed  simple  physical  coordination  and  developed  '*lnto  the  use  of  tools  and  technical 

-  ikUls;**  (2)  the  Investigative  and  experimental:  (3)  the  social,  which  provided  a  means 
;rfor  the  child  "to  share  and  communicate  his  experiences;*' and  (4)  the  expresslve.iO 
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,  FREDERICK  BONSER,  PSYCHOLOGY  OF  INDUSTRIAL  ARTS 

Bonser's  pHychology  of  inUiistrial  urtH  evolved  around  the  child-^centered  concept. 
Both^Uie  intercRts  of  children  nnd  an  understanding  of  their  "inner  and  outer  environ- 
ment" were  considered  purarnounr  in  thLs  concept.  Bonser  maintained  that  it  was  vital 
^  to  the  learning  process  to  know  the  inner  workings  of  children:  liow  they  learn,  why  they 
react  as  they  do  and  an  awareness  of  their  home  and  community  life. 

Bonser  held  that  the  main  purpose  of  education  wa.^  the  socializa'tion  of  children.  H\b 
educational  goal  was  to  provide  a  child  with  the  abilitv  to  live  and  function  effectively 
withm  an  industrial  society.  Bonser sfreHHedthatthmugh  nn  activltv-oriented  curriculum 
(mdustrial  arts),  a  child  could  relate  life  experiences  to  school  life  and  better  cope  with 
life  itself,  Bonser  considered  the  things  of  everyday  life  as  life  needs  and  wished  to  make 
them  educational,  'Ilie  school  =- education was  not  to  be  isolated  from  life:  ilome,  work, 
community  and  society. 

According  to  Bonser,  the  specific  purposes  of  industrial  arts  were-  (1)  A  health 
purpose,  (2)  an  economic  purpose,  (3)  an  art  or  aestheric  purpose,  (4)  a  social  purpose 
and  (5)  a  recreational  pun^se.  The  resulting  objectives  were  to  be  met  by  utilizing  the 
psychological  or  natural  impulses  of  children  toward  expression  or  action  6  Bonser 
Identified  six  psychological  impulses  naturaily  expressive  in  children.  They  were^ 
(1)  The  impulse)  to  manipulate,  (2)  the  impulse  to  investigate,  (3)  the  impulse  to  do  art 
activities,  (4)  the  mipulse  to  play,  (3)  the  impulse  to  communicate  and  (6)  the  impulsa 
to  be  sociaL  \  /  r 

The  role  of  industrial  arts  was  to  foster  the  development  of  these  natural  impulsag 
and  to  reinforce  effective  habits  and  attitudes,  The  resulting  educational  experiences 
should  theruforu  be  based  on  the  child's  physiological  and  mental  growth*^^ 

A  close  correlation  can  be  seen  between  r)eweyVs  psychology  of  occupations  and 
Bonser's  psychnUsgy  of  industrial  arts.  While  Dewey  identified  four  natural  instincts  of 
the  child  around  which  the  activities  of  the  schooi  curriculum  were  to  be  developed 
Bonser  Identified  six  natural  impulses  in  children  to  be  used  in  the  study  of  industrial 
arts.  Bonser  basically  accepted  Dewey's  four  common  instincts  in  children  identifying 
the  four  in  his  list  of  six  natural  impulses  in  children. 

BONSER'S  DEFINITIONS  OF  INDUSTRIAL  ARTS 

Through  his  many  years  of  experience  developing  elementary  school  curriculum 
Bonser^  continually  worked  to  define  more  precisely  the  concept  of  industrial  arts! 
Bonser's  repeated  modifications  of  these  definitions  were  expressed  throughout  his 
extensive  writings,  A  compilation  of  several  of  these  definitions  are: 

1913 

It  mtons  Q  wtll  orgsnised  body  of  fhogght,  giving  imighr  \nts  industrial  materials.  Industrial 
methods,  and  the  social  sspeefs  of  industry;  it  mgans  a  %fudy  of  tht  eyslytron  of  industry,  show- 
ing how  th#  eqmplex  faotory  system  with  organised  Gapitol,  organized  lobar,  and  highly'speolol- 
litd  maehine  product i en  has  grewn  from  the  simplest  beginnings;  it  means  a  most  praeHcal  study 
of  design      sf  thg  prlneiples  of  design  iri  relotionship  to  their  appropriate  usagi  in  specific 
prodycts  —  OS  design  is  used  today  and  as  it  has  developed  amsrig  participation  through  the 
making  of  mony  prejeets  —  more  design  and  hend  wsri?  than  we  have  had  In  the  past,  not  IfSi  — 
all  choien  with  reftrence  to  their  appropriateness  fo  illystrate  the  maior  prmclples  of  design  and 
construcfion,  and  the  fuller  appreciation  af  the  industry  whieh  they  representX 
1914 

Those  arts  relating  to  the  changes  in  materials  by  which  fhmy  are  made  Into  finished  products, 
thereby  becoming  bath  more  uieftjl  and  mare  beautlJijI  far  the  satlsfacfion  of  monU  needi.  This 
includes  those  changes  in  waods,  metals,  clays  and  other  earth  materials,  textiles,  food  mate« 
rials,  and  so  ©n^  usually  called  broadly,  manufacture.^ 

1920 

The  Industrial  arts  represent  the  changes  made  by  man  in  the  raw  products  of  nature  fo  make 
them  mere  usable  as  food,  olothihg,  shelter,  utensils,  tools  ond  machines,  and  records  of  his 
#Mperiences,  as  books  and  periodicals*^ 

1923 

The  industrial  arts  ore  those  occupations  by  which  changes  art  mode  In  the  form  of  materials  to 
Increaie  their  values  for  human  usage.  As  a  sgb|ect  far  educative  purpose,  industrial  arts  Is  a 
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ityd^  of  thfi  shongts  made  by  msn  In  the  forms  of  msftrisli  fo  Increase  fheir  vQluts,  and  of  fhd 
problems  ef  life  rtlsted  fo  fhelr  Qhonggs*^ 

£V.  '1927 

indu^rtol  arts  oi  a  school  study  eenslsfs  of  actlviHii  fh rough  which  we  deal  dirtctly  with  th# 
•      health,  eoonmiio,  oppreciotiye^  and  s^iol  vqIu€I  derived  from  coniidering  the  production  ond 
use  of  the  moteriQ!  sgppiles  by  which  we  malntoin  daily  life*  It  provides  such  aetivitiss,- 
mentol  and  phyiico!,     bring  ^t  values  of  both  persons!  and  socio!  importance  relative  to 
food,  clothing,  ihelttr,  utensils^  and  ether  moteriol  products  which  afford  us  the  necessitiei, 
the  sofTiforti^  ond  many  of  the  luxuries  of  life«^ 

i .  1928 

;  %y  Indu^rlyl  sffi  we  mean  a  study  of  the  ways  and  means  by  which  we  are  efficiently  supplied 

with  th^  materials  and  products  which  we  use  in  daily  life.  Thli  Includes  the  study  of  the 
ji-  changes  we  make  in  raw  materials  to  increase  their  value  for  usage,  the  study  of  selection  in 

^  felatlonship  to  pyrposes  of  uiage^  a  study  of  the  care  and  upkeep  of  products  possessed,  and  a 

V'  ttydy  of  the  loclal  relponiibilltles  we  ihagld  shore  as  a  result  of  the  methods  and  practices  of 

indyitrial  productloh  and  dfstributi^*^ 

mo 

A  sfti^  of  the  changes  man  makes  \n  materials  to  increase  their  values  to  meet  needs  of  the 
appropfiate  usage  of  products  made,  and  of  the  social  qdvantages  and  problems  resulting  from 
the  making  of  these  changes  and  products*® 


^        Many  historians  within  the  field  of  Industrial  arts  education  consider  Bonser's  1923 
b  definition  ag  the  first  definitive  statementon  industrial  arts  education.  However,  as  noted 
abov^.  Bonier  published  d^initlons  of  industrial  arts  education  prior  to  1923*  From  the 
chronology  of  the  above  list  a  shift  in  emplmsis  is  discernable  in  the  later  definitions  of 
=  tDdustrial  arts  as  an  area  of  study;  Bonder  began  to  place  more  emphasis  on  the  impor- 
laiic^  of  eoniumer  knowledge  an  an  educational  outcome  of  the  industrial  arts  program* 

UNITS  OF  STUDY  IN  INDUITRIAL  ARTS  iDUCATIQN 

The  basis  for  Bonser's  industrial  arts  curriculum  (concern  with  man's  basic  needs: 
food^  ihelter,  clothing)  remained  constant  throughout  his  career,  Bonser  considered  the 
organization  of  industry  the  key  to  bringing  such  studies  into  the  elementary  school  cur-- 

V,  riculum*  At  the  Speyer  School j  he  experimented  with  an  organization  based  on  a  mate- 

=  sri^i  concept*  This  was  the  approach  advocated  by  Russell.  Bonser  later  modified  this 
concept  to  accomniodate  a  new  organization  based  on  the  use  of  products*  This  change 
was  a  result  6f  Bonser^s  work  at  the  Speyer  School  which  indicated  that  there  was  no 

1  unity  in  materials  as  materials.  Raw  materials  such  as  clay,  metals  and  wood,  for 
example,  entered  into  many  industrial  fields  far  removed  from  one  another.  This  di- 

■  varsity  gave  little  sense  of  unity  or  continuity  to  this  means  of  organizing  the  Industries* 
A  new  form  of  classification  was  therefore  needed.  The  proposed  classification  was 

'  -that  of  products.  Justified  on  the  grounds  that  the  basic  needs  of  man  am  based  on  prod- 
ucts rather  than  on  raw  materials.    These  changes  in  the  units  of  study  can  be  noted  in 

.  Bonier'i  writingsi 

1910 

"food  produotli  textiles,  wOod  preductl,  irsn  and  other  metals^  and  clay  and  allied  earth 
prodycti,"2 

^  1913 

"foodsi  shelter;  clothing;  reeords;  utensMi;  and  tools,  maehlnes/  and  weapons."!^ 
1923 

•  "food;  clothing;  shaiter;  afensMs;  resordi  for  trdnsmittlng  experiences;  and  tools  and  moehineSa"® 

V  1930 

"(1)  food;  (2)  clothing;  (3)  shelter  and  home  furnishing;  (4)  utensils;  (5)  tools  and  machinei;  and 
3  (6)  fe€Ords,  or  books  and  other  publigstions*"^ 

r  Therefore  while  Bonser  did  modify  his  initial  units  of  study,  the  basis  or  structure 
V.  for  hii  curriculum  remained  constant:  man's  basic  needs  of  food,  ciothing,  and  shelter* 
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SUMMARY 


fe;  Frederick  Cordon  Bonaer  is  known  for  his  many  contributions  to  education,  especially/;^ 

m'-      those  related  to  elemaitary  school  curriculum,    HU  educartonal  philosophy,  based  on 
^       life  naediy  was  that  of  general  education  in  an  Industrial  iociety*  It  was  equally  applicable  I 
If  :      to  bodi  boys  and  girls  and  had  no  relationship  to  their  future  vocations*  This  philosophy 
F        was  an  evident  rejection  both  of  the  traditionalists'  approach  to  education  and  of  the  manudi| 
training  movement, 

r  .iwv,...Bon^^f  i^  ^Iso  recognized  for  his  three  major  contributions  to  industrial  arts  edu-» 
cation.  One  was  his  widely  publicized  definition  of  industrial  arts,  considered  to  be  the 
first  such  definitive  statemCTt  in  the  field,  A  second  was  the  role  he  played  in  organize 
f  '  Ing  the  first  (multiple  activities)  general  shop  at  Western  Illinois  State  Normal  School, 
^:  Macomb,  ill,,  and  at  Teachers  College,  Columbia  University,  The  third  was  the  "Russell- 
Bonser  Plan"  and/or  *'The  Industrial  Social  Theory"  of  industrial  arts  education.  This 
theory  was  considered  the  basis  for  the  development  of  industrial  arts  in  the  elementary 
school. 

Bonser's  lifelong  interest  in  an  acrivity-oriented;  curriculum  led  him  to  accept  the 
^  chairmanship  of  the  Committee  on  the  Activity  Movement  for  the  National  Society  for  the 
•         Study  of  Education.    ThlR  committeo  wns  rospcinslble  for  producing  a  yearbook  on  the 

activity  movement,  Ilonser  never  saw  the  completed  product.  The  Thirty-Third  Yearbook 
:         of  the  National  Society  for  the  Smdy  of  Rducation/Part  II  ^Fhe  Activity  Movement:  it  was 

published  3  years  after  his  death.  '  ~ 
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^^^i  hai  always  bean  a  part  of  our  livts  from  the  day  man  walked  erect  and 
IB^^ii  of  his  h^ds  md  mUicles  through  the  invention  and  use  of  tools,  Tech- 
l^w^-bi  wi*  us  in  the  future  as  man  continues  to  uie  his  skills  and  knowl- 

\  Think  of  what  man  knows 
e  be  when  our  nation  is  250 


yptod  hlmsaW  witii  new  tools,  materials  and  equipment, 
ptt^iyl  on  our  bicentennial  birthday.    Where  will  hi 


0ld^^  The  year  2026  li  not  that  far  away;  it  ii  less  than  the  lifetime  of  the  average 
S^®^^    Alvin  "^mer  In  Future  Shock  divides  man's  50,000  years  of  existence 
S|9Q|£^tU^es  of  62  years.  Of  flils  figure,  ToWler  estimates  650  of  those  was  spent 
i^^i He  pblnts  out  ihat  M  has  been  able  to  cmnmunlcate  between  lifetimes  effec- 
^iHr-the  last  76*  Man  has  been  able  to  use  the  printed  word  only  during  flie  last  rIx 
_lts.  ;  More  recently,  during  tiie  last  four  llfetlmeSi  man  has  been  able  to  measure 
WiSturattly.    He  has  had  the  advantage  of  thfe  electric  motor  only  within  his  last  two 
i^fslWo^r*  p,  14),  ^ 
""'^"it; :  W  to  technology  during  Ufetimei  801  of  802?  By  the  time  lifetime 

_    i^dedi  none  of  us  who  are  alive  today  will  see  it. 

iTfiSii^fpbie  of  this  presentation  is  explore  the  technologies  of  the  past,  the  present 
Jlg^tfuturei  For  the  puipose  of  this  presentation^  technology  Is  defined  as  the  proc- 
piU^iHveritiQns,  materids  and  tools  of  man  at  any  place  in  time.  Historically,  we  know 
I;  man  haralways  had  a  technology.  He  even  developed  some  technologies  long  before 
iwisv^  ahl©  to  apply  them,  A  great  deal  of  technology  has  come  from  the  systematic 
^^WrWresearch  and  development  through  the  trial  and  error  process,  Thomas  Edison 
^teoi^bly  a  classic  example  of  this  approach.  We  must  also  remember  that  90  percent 
Silfl^iclentlsts  who  have  ever  lived  are  alive  today  (Toffler,  p.  27), 
^pitlet  us  now  look  at  some  of  the  technologies  of  the  past.  One  must  remember  that 
^iitei^int  in  time,  50,000  years  a^,  a  cave  or  a  stick  hut  was  die  latest  form  of  con- 
^MOrary  shelter.  The  use  of  fire  and  stone  tools  were  an  innovation  in  their  time,  Man 
fel^^'biglnnlng  to  learn  about  his  environment  and  how  to  control  it,  Man's  role  in  the 
l^Jryears  was  to  provide  food  and  shelter;  to  survive.  He  had  no  time  to  play  cards 
fewftch  VThe  Waltons,'^'  *       ,      ,  i 

P^^Clbthing  In  the  form  of  skins  and  movable  shelters  were  two  of  man  s  early  cultural 
^Jtechnologlcal  contributions  to  society.  His  early  educational  practice  of  teaching  his 
Sftiprihg  life- sustaining  processes  was  a  natural  means  of  self-perpemation, 
ffii^  As  time  passed,  as  man  improved  himself,  and  as  society  and  culture  developed,  man 
iiv^loped  tfie  ftmdamental  knowledge  and  skills  on  which  a  large  portion  of  our  present 
Snd  future  technology  exists.  Where  would  we  be  today  without  the  principle  of  the  Archi- 
tedes'  screw  or  the  concept  of  the  lever?  Many  of  the  building  blocks  of  modem  tech- 
iS&gy  cannot  even  be  attributed  to  a  single  person  like  Archimedes,  Pythagoras,  or 
iQut^erg,  We  don't  know  who  invented  the  wheel,  the  windmill,  the  bow  and  arrow  or 
^iiv  cannon.     We  do  know,  however,  that  much  of  technology  was  generated  by  war  in 

Relent  times,  ^    ,       ,    ,  , 

iig^?-  The  source  of  a  great  deal  of  technology  can  only  be  assumed,  since  the  knowledge 
inS  -ikills  of  communication  have  been  lost  because  of  the  lack  of  an  understandable 
prlttgn  language.  Historians  teU  us,  for  instance,  the  Egyptians  knew  how  to  make  20 
^^esfotbread  and  also  beer  and  wine.  The  process  of  mummification  is  a  classic  secret 
S>f:ftncient  technology,  ^   .  . 

S  l4ost  people  look  at  technology  before  1600  A,D,  as  having  Hide  or  no  effect  on  us. 
^%"Ant#rrilationship  of  ancient  technologies  to  modem  concepts  is  so  complex,  however, 
feat-^t  removal  of  a  single  one  would  have  had  a  domino  effect  on  all  the  technologies 
&fhVch  foUowed.    Ail  technologies  have  a  logical  sequential  pattern  of  development.  Only 
the  total  development  of  a  technology  has  man  been  able  to  discover  the  easiest 
to  have  accomplished  the  end  product* 
"^t.  Some  technologies  have  not  changed  conceptually  since  their  Invention  or  discovery, 
machines,  in  particular,  ■  ok  and  perform  as  they  did  when  they  were  invent^, 
M  only  change  may  have  been  in  the  materials  from  which  it  is  made,  the  processes  by 
^t^^lt  ii  manufactured  or  the  source  from  which  it  gets  its  power.  Some  classic  ex- 
$lMm  are  tfii  potter's  wheel,  textile  looms  and  heavy  machine  cools  such  ai  turret 
fgs,  milling  machines,  band  saws  and  shapers. 
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r  ;  Down  through  the  last  several  centurieg,  particuiarly  in  the  United  States,  ona  tech- 
^^iiiology  has  foaterad  others.  Economic  or  technological  necessity  has  led  to  many  inven- 
lloni,  diacoveries  and  even  fads.  Technologically,  we  do  not  need  a  $12,000,  6,000-pound 
automobile  to  transport  two  persons  to  a  cultural  evening  at  Lincoln  Center  in  New  York 
Howevar,  those  sama  persong  could  not  be  transportad  in  an  800-pound  three-wheeled 
vahicla  which  travels  60  miles  on  a  single  gallon  of  fuel  or  a  $.54  electrical  charge.  The 
social,  cultufal  and  economic  side  of  our  technology  is  not  quite  ready  for  it. 

Our  present  technology  is  responsible  for  all  of  our  environmental  problems  and 
other  related  ills.  The  technology  is  also  responsible  for  our  being  capable  of  solving  all 
of  our  problams  if  the  public's  prioritie.^  were  aligned  with  the  severity  of  the  problem. 
The  removal  of  all  internal  combustion  engines  in  all  motor  vehicles  would  almost 
instantly  clear  the  air  and  the  skies.  But  let  us  face  reality:  the  change  will  not  and 
cannot  caka  place  Instanay.  The  process  will  take  a  long  time  to  complete  economically, 
legally  and  practically,  ^- 
Today,  we  refer  to  several  new  technologies  as  being  ^*spin-offs'*  of  others  Almost 
all  of  our  furura  rechnologies  will  spin  off  the  inventions  or  discoveries  of  today  as  well 
as  those  of  ancient  times.  Technology  is  very  complex.  Without  it  we  could  not  function 
wa  have  come  to  depend  on  technology  to  create  new  technologies.  One  might  relate  this 
process  to  that  of  a  fast  breeder-type  nuclear  reactor.  If  technology  is  to  survive  and 
multiply.  It  muHC  be  maintained,  directed  and  controlled  for  the  good  of  mankind  as  ha 
saaki  to  perpetuate  himself,  his  culture  and  his  society. 

Some  of  the  Buck  Rogers^type  technology  of  20  years  ago  is  a  reality  today  Wa  have 
large  aircraft  that  carry  400  people  at  600mpli  over  long  distances.  Space  satellites  that 
transmit  and  receive  radio  and  TV  signals,  snoop  on  our  potential  enemies  and  neighbors 
and  give  accurate  pictures  of  weather  patterns  are  part  of  our  present  technology.  The 
Pirturephone  is  real  in  the  offices  of  Bell  Telephone  research  facilities  The  Saturn  V 
.  \H  man  s  largest  controlled  release  of  energy'  short  of  the  irreversible  hydrogen  bomb 
The  Saturn  V  can  be  shut  down  if  necessary. 

Much  of  what  we  know  about  the  future  may  come  from  learned  forecasting  or  even 
pure  speculation.  Buzz  Aldrin,  writing  in  the  foreword  of  Our  World  in  Space,  says: 

Men  hdi  InQriQitd  hU  knawledge  of  fhe  unknown  is  rspidly  snd  effaef Ively  In  racenf  years  fhat 
he  con  now  envrsjeh  reallsHeqlly  whaj  W  Is  like  where  he  (i  y#f  fe  gp.  The  Images... are  not 
fenclftjl  drtams,  buf  have  □  beisil  In  reoli»y;  jhey  are  expresslens  of  lome  of  the  IrnQglnoHve  ^ 
striving  fqward  the  future.  (MeCall  and  Aslmov,  p.  11). 

As  a  nation  we  have  explored  the  moon.  Aldrin,  Armstrong  and  Collins  were  the  first  to 
walk  on  itssurface  in  July  1969  ^  a  culmination  of  what  we  might  term  "moon  technology." 

In  Spring  1973,  the  world  witnessed  another  Americnn  first  in  space  in  the  form  of  ^ 
Skylab.  The  technolpgy  of  ''good  old  American" '  ingenuity  was  used  to  rig  a  sunshade  to  ^ 
cool  the  lab  when  a  thermal  shield  was  lost  during  the  launch,  Skylab  added  a  significant  \ 
amount  of  information  to  man's  knowledge  of  space  with  its  observations  of  the  sun,  its  ^ 
biomedical  experiments,  earth  resourcestudles.  mapplngobservations  and  tests  on  metals  ^ 
for  future  space  manufacturing  processes. 

louring  Summer  1^75  another  milestone  in  space  technology  occurred  when  the  Joint  1 
RuaBian-American  project  of  space  docking  was  accomplished  by  ApolNSoyus?.  Space 
technology  finally  had  a  ''cultural  spinoff:'^  international  cooperation.  : 

What  is  the  future  of  our  technology?  We  are  on  the  threshold  of  a  new  age  of  die-  H 
eovery.  What  are  we  going  to  find  on  July  4.  1^176.  when  the  Viking  Lander  makes  its  soft  4 
landing  on  Mars?  Wdl  we  findaplnnet  that  is  soverrd  thousands  of  years  ahead  or  behind 
the  harth?  Will  we  try  to  colonize  the  "Ked  Planet?"  ^ 

What  is  beyond  our  soft  landing  on  Mars?  Many  experts  believe  our  next  big  thrust 
in  technolugy  will  be  the  space-shuttle  of  the  IWJ's.  Large  booster  rockets  will  carry 
orbiters  into  space.  After  the  mission  of  the  orbiter  is  over*  it  will  return  to  Earth  as  an 
aircraft.  Initially,  only  the  external  tank  for  orbit  flight  will  be  lost  -  the  only  unusable 
part  of  the  shuttle  system.  Later,  it  is  envisioned  that  the  entire  booster  will  be  reuse- 
able  and  manned,  11ie  orbiters  will  he  used  to  haul  pavloads  inro  space  far  building  space 
stations  or  replenishing  depleted  supplies.  Vrom  space  stations.  two=man  service  ve- 
hicles can  be  sent  out  to  perform  maintenance  work  on  orbiting  satellites  or  retrieve  dis- 
abled space  vehicles. 

The  future  will  also  see  shuttlecrafi  service  Htatlonn,  These  will  be  able  to  handle^^ 


^^CTfft^lw;i^aet  vehiele  cQnflgurtatlons.  Transportation  centars  of  the  future  will 
"  tl^^mcd  cities  near  launch  iltes,  (McCall  and  Agirnov,  pp*  57-72).  Man  will 
|ptf;;to^^^^c^^  moon  In  the  near  fumra,  Plaxiglas^covered  roveri  with 

^^^^e|5|r<iads  wiU  move  people  to  and  from  hemispherical  lunar  houaing  units, 
IjlmA^i^ ;  move  about  tha  mow  In  individual  maneuvering  unitsr  a  personal  spaci 
itt^l^^ittm.  ^  Subcrugt-'lunar  cities  will  be  a  reality  in  the  future.  Solar  energy, 
l^^^^l^i^  -  luid  Eart^  will  be  a  result  of  technology  of  RDmorrow.  Circular 

^^^^urtace  of  A#  moon  maybe  an  alternative  for  the  people  of  the  2 lit  century, 
*y^^iJ^iftiQyj^  89-96).  What  will  the  exploration  and,  perhaps,  colonization  of 
i|iq(^|ll£#  dalHfig  the  Slat  century?  Will  space  posts,  like  large  gpherea,  be  the  way 
J^^r  v^tfeytfianete^  OTvelers  of  the  fUBire?  (McCall  and  Asimov,  p,  121). 
^i^l^ech^ioiogy  hai.  created  our  prosperity  ai  well  as  our  prohiema.  At  any  place  in 
Sft  itheriK^^  b^  a  technology  of  that  time.  The  technologies  of  the  past  have  Included 
^j^ihew^fel  and  pyrsmids.  Today  we  have  televiiioni  laiers  and  communleatlon 
^^liliiw  llie  fiiture  of  teeluiology  liea  ahead. 


|€CaUi  Robert,  and  Asimovp  Isaac,  Our  World  in ^gace.  Greenwich,  Conn.i  New 
Jibr^hic  Society,  Ltd*,  1974  " 
p|lipffler,:Alviii,  Future  Shock.  New  York:  Bantam  Books,  1970, 


^)r»^ilotter  is  Profbiier  snd  ChQtmian  pf  Induifrlal  EducaH^  and  Teahnol^y  at  MpHfelsIr  State  College, 
^pp«r  Mantsloir,  New  Jei^y, 


istrial  Arts  in  the  industrial  and  Postindustrial  Society 

Cindiiil  N.  Starkweather 


'  The  hUtorlanS  of  fhe  hihjre  will  sety  whefher  we  uied  our  kn^ledge  qnd  reiggrcei 

te  perpefuste  in  vsin  @  world  which  hss  eedsad      exUf^  or  whether  we  used  our  ImsgH 
nation  and  wisdom  to  bglld  boys  ond  glrU  who^  In  turn,  creottd  o  better  world # 
^i.  ^<  Lee  Hornbqke 


p'-  ;^  How  Will  we,  in  the  field  of  induitrial  artip  design  education  which  will  allow  for 
use  of  one'i  ' wisdom  and  imagination  in  creating  a  batter  world?  Ai  educatori  we 
ilttempt  to  produce  the  perfect  curriculum  for  those  involved  in  the  educational  proceis, 
pWe  kaow  that  no  matter  how  hard  we  try  to  make  the  perfect  curriculum^  we  will  not  suc- 
^ceed.'  Stllli  we  know  that  we  must  try  to  be  perfect.  While  realizing  we  will  fall  ahort  of 
penultimate  goal,  we  will  still  progress* 

P>"V.What.  is  an  appropriate  form  of  instruction  for  Industrial  arts  during  the  remaining 
l^i^afs  of  this  century?  We  have  options  of  having  a  very  structured  program  of  content 
^mdj  methodologies  at  one  end  of  the  continuum  and  programs  which  teach  about  industry 
pnjj  wchnology  while  emphailElng  individual  differences  at  the  other.  Should  the  construe- 
[one of  bifdhousesi  footstools,  and  pumphandle  lamps  be  used  as  the  method  for  teaching 
lungsters,  or  should  students  be  prepared  to  understand  technology  and  society  with  a 
r^Ke^^tufiitie  approach?  There  Is  no  single  correct  response  to  the  foregoing  questions. 
^  jii'  results  of  past  planning  and  the  execution  of  these  ideas  are  having  an  impact 
^tociay's  happen ingSt  It  is  common  knowledge  that  what  we  plan  and  execute  today  will 
^eed  affect  tomorrow's  iociety.  Studies  of  past  trends*  called  "trend  extrapolations*' 
fiftght,  1573),  asgist  planners  in  industryi  govemmentf  and  education  to  better  under- 
^  what  has  occurred  in  the  past,  how  It  may  affect  us  today,  and  what  we  may  expeciC 
^l^^tufe*  Using  the  trend  extrapolation  procesSj  I  would  like  to  review  some  selected 
-Which  have  occurred  since  the  beginning  of  this  century  In  the  field  of  Industrial 
This  will  be  In  an  attempt  to  understand  where  we  have  been  as  a  professionp  how 
*^]Hist  has  affected  us,  and  what  we  may  expect  in  the  fuwre* 


Shortly  after  the  mm  of  this  century,  Charles  lUchards  gave  our  prof eis ion  its  ! 
present  name,    A  review  of  project  work  in  the  field  during  the  early  i900*s  Indlcatei  , 
that  wood  turning,  clay  modeling,  mechanical  drawing,  and  work  with  the  forge  were 
typical  activities  found  in  Induatriai  arts  education.  There  was  pressure  to  change  man^ 
ual  training  to  vocational  education,  to  teach  the  applied  arts,  and  to  organize  the  elasi- 
room  as  a  production  factory  in  an  attempt  to  get  better  educational  results  in  the  echool  = 
ihop. 

Today,  the  field  of  industrial  arts  is  contemplating  a  new  name*  * 'Industrial  tech^ 
nology"  or  ^'industrial  studies"  could  very  well  replace  'industrial  arts/*  Woodworking, 
clay  modeling,  mechanical  drawing,  and  work  with  the  forge  are  still  activities  found  in 
industrial  arts*  The  organization  of  the  classroom  into  a  producing  factory  is  now  con- 
lidered  an  Innovative  teaching  method  in  industrial  arts,  over  half  a  century  after  It  was 
first  proposed  as  a  form  of  instruction* 

The  popularity  of  industrial  arts  courses  and  work  with  one's  hands  has  waned  very 
little,  if  any,  since  it  was  introduced  into  the  school  curriculum.  Perhaps  one  of  the  most 
consistent  characteristics  of  our  discipline  is  the  working  with  one's  hands.  Other 
aspects  of  our  profession  such  as  the  type  of  methodology  used,  the  nature  of  the  con^  : 
siruction  activities  and  the  type  of  content  to  preaent  have  all  been  a  matter  of  choice. 
This  difference  of  opinion  has  caused  confusion  within  the  profession.  Confusion  and  dis- 
agreement on  issues  are  not  new  to  industrial  arts  educators,  for  even  in  the  1920's  It  ■ 
was  reported  that  the  nature  of  the  subject  matter  known  as  industrial  arts  could  not  he 
agreed  upon.  This  confusion  still  exists,  for  many  of  our  educators  at  the  secondary  level 
still  do  not  know  the  difference  between  the  objectives  of  industrial  arts  and  vocational 
education,  ' 

One  important  topic  discussed  in  education  in  the  1920's  was  compulsory  schooling*  : 
Compulsory  attendance  was  enacted  at  that  time.  Today,  there  are  those  in  our  society  - 
considering  an  alternative  to  compulsory  education  which  will  allow  education  to  take  place  - 
on  sites  other  than  in  the  school  building.  This  represents  a  reversal  of  the  issue  as  : 
viewed  during  the  early  years  of  the  present  century,  ^ 

Frederick  Bonser  (1932),  one  of  the  great  early  leaders  of  the  present  century,  be- 
came known  for  his  work  related  to  elementary  school  industrial  arts  activities.  He  ; 
advocated  five  objectives  or  purposes  for  industrial  arts:  health,  economic,  art  or  aea- 
thetic,  social  and  recreational  content.    Elements  of  Bonser*s  philosophy  may  still  he 
found  in  many  programs  In  our  field  today. 

Another  issue  of  these  early  times  dealt  with  the  implementation  of  vocational  educa^  i 
tion  at  the  junior  high  school  level.  Since  many  youngsters  left  school  at  an  early  age, 
vocational  training  was  considered  beneficial  to  young  men.  However,  vocational  eduea^-  • 
tion  on  a  mass  basis  at  the  junior  high  school  level  proved  unsuccessful  then  as  well  as  > 
with  more  recent  programs.  - 

The  1930's,  the  depression  years,  created  a  need  to  reexamine  much  of  the  curricu- 
lum and  content  for  industrial  arts.  As  a  result  of  some  of  this  reexamination,  the  Sel=  ; 
vidge  Plan  was  Initiated,  It  was  an  attempt  to  perpetuate  interest  in  industrial  materials 
and  processes*    This  particular  approach  to  education  called  for  a  "plan  of  procedure"  ^ 
which  has  become  a  topic  of  many  discussions  concerning  one's  philosophy  of  teaching, 

In  1939,  William  Warner  sought  to  change  the  philosophy  of  Industrial  arts  when  he  ! 
started  the  American  Industrial  Arts  Association,  Warner's  efforts  resulted  in  an  or- 
ganlzatlon  advocating  a  slightly  different  philosophy  than  that  of  the  American  Vocational"  j 
Association.  This  difference  of  perspective  on  philosophical  issues  still  eKlsts;  both  '4 
associations  continue  to  promote  their  separate  views  of  industrial  arts  content  and  J| 
methodology*  .  J 

Prior  to  and  during  World  War  II,  the  pre- vocational  nature  of  industrial  arts  wai  T 
stressed.    The  war  also  caused  a  shortage  of  Industrial  arts  teacherSj  still  a  problem  in 
r  ly  geographicL   areas*  (Zook,  1976)*  During  the  post-war  years,  Warner  proposed 

approaeli  to  industrial  arts.  Me  offered  a  program  whose  content  was  derived  from  j 
b  socio-economic  analysis  of  technology.  This  approach  was  unique  In  that  It  was  not-^ 
based  upon  the  Job  or  trade  analysis  approach.  The  effects  of  both  those  who  followed  ^1 
Warner's  approach  and  those  who  followed  the  job  or  trade  analysis  approach  (developed  j 
by  Fryklund  in  1965)  can  be  found  today. 

Man3P  different  methodologies  have  been  practiced  by  industrial  arts  educators.  The  J 
1950's  were  a  time  when  the  mass^productlon  method  became  very  prevalent  — even  though  =^ 
It  was  Introduced  many  years  before.  New  programs  evolved  in  Minnesota  and  in  Mary^rM 


leyg^^^tte^  1(1952)  introdua^  tiie  resaarch  and  experimentation  method  as  a  form 
"SBl^^yiWiiBtria^^  ans.  Malay's  approach  represented  one  of  the  firet  effective 
^i^ig^M  artt  to  ehaUen  terms  of  content,  mediodology 

^^^^Waf^ttB^^^  moit  pronounced  during  the  decade  of  the  I960'i,  Many  new 
p^fL^y^op^i  fleld-teeted  and  disseminated.  The  amount  of  change  at  thli 
Mi^^      Mioimt  of  money  available  for  curriculum  development.  Many  initio 
€ft/Si^duct^  at  epUeges  and  uni vers  1  ties  t^^  United  States  which  helped 

^Ji^ilffid  de^ep  new  itaders  for  the  field.  New  programs  such  as  the  Industrial 
^^lifet^ulum  Projeot^  the  American  Industry  Project  and  many  otheri  evolved  (Coeh- 
^^^pv^j^^ade  of  the  ilxtlei  was  truly  a  time  of  enormous  growth  and  develop- 
iriSiatrii  arts, 

w  ^review  the  past  of  Industrial  arts  education,  we  find  that  many  outitandlng 
(^tors  have  left  their  mark  on  the  field;  that  there  have  be^  numeroui  attempts  to 
lf3r*lup-^^Wes  or  ehange  the  field;  and  that  financial  lupport  and  tfie  itatus  of  the  nation 
^jj^pprt^t.  Even  widi  this  very  sketchy  perspective  of  the  past,  it  is  evident  that 
,  Ipi^tions  remain  imanswered  despite  numerous  attempts  to  provide  solutions.  For 
[^Mi;pl#J  we  still  60  not  know  what  industrial  arts  should  be  or  do.  We  have  no  coniistent 
„^Mar^  for  induitrlal  arts.  Many  in  our  profession  confuse  the  objectives  of  Induitrial 
^ro^^d  ^vodadonid  education.  Should  industrial  arts  content  stress  the  contemporary 
^^^^og^cal  society?  Should  we  emphailie  content,  or  ihould  we  emphasize  the  sOident? 
^ffiff  iiflt  df  questions  relating  to  the  profesiion  could  go  on.  It  may  be  that  at  the  turn  of 
Mtaifeift&iryi  we  wUl  irtll  be  debating  the  same  questions.  But,  are  we  asking  ourselves 
^^^%i||^it  qutitions?  Perhaps  all  of  ttieie  statements  are  the  very  reason  why  our  field 
feiv^n  ahla  to  grow  and  progress  in  the  first  place.  Maybe,  as  a  profession,  we  are 
i^fiir  iff  hot  being  able  to  reach  a  solution, 

KiiyAs^educatori  attempting  to  plan  the  fumre  of  our  profession,  we  have  a  difficult  task 
SR|ftd  of  ui.  While  it  is  most  helpfUl  w  use  analogies  and  trend  extrapolationi  to  assist 
lfftfiin'uii(teritanding  our  past  and  planning  for  the  future,  our  society  has  been  much  slower 
^l^tiig  and  iesi  iophisticated  than  anything  we  will  experience  In  the  future.  According 
te^Mlchaer(1973),  we  are  living  in  an  age  where  we  must  learn  to  live  with,  and  acknowU 
l^e,  great  uncertainty.  We  must  embrace  arror.  Our  lives  are  constantly  subjected  to 
|r;6Ie  i^eis,  because  many  times  we  have  to  forego  die  satisfactions  of  a  stable,  on- die- 
Ijob^  socl^  group  relationship.  But  we  still  try  to  be  pragmatic  when  we  think  of  our 
IWtoe,  a  futtjre  loaded  wltii  uncertainties,  pmjected  to  be  fast-moving  and  nothing  like  we 
ffiave  ever  experienced  before, 

|^,nie  profesiion  of  industrial  arts  has  not  been  known  as  being  futurist  oriented.  Very 
|t||de  ireal  planning  for  ftiwre  events  has  ever  taken  place  In  our  field.  This  Is  not  In- 
|cbnsistent  with  odier  disciplines  in  education.  Moreover,  the  lack  of  planning  for  thi 
Ij^ture  Is  a  common  characteristic  of  Americans,  To  cite  just  one  example.  Dr.  John 
l^cKetta  (1971),  the  E,  P,  Schoch  professor  of  Chemical  Engineering  at  the  University  of 
Houston  and  former  chairman  of  the  Advisory  Committee  on  Energy  to  the  Secretary  of 
f^e  Interior,  described  the  status  of  the  energy  situation,  in  1971,  He  likened  It  k>  being 
&:your  own  3-yard  line  with  10  seconds  to  go,  and  the  score  36-0  against  you.  He  also 
lifted  that  the  countrlei  possessing  the  larger  amount  of  oil  supplies  would  gradually 
ISftlge  prices,  and  that  there  would  be  very  little  that  we  could  do  about  It,  This  predic- 
ijtion  does  not  seem  so  astounding  today.  In  retrospect,  the  warning  that  Dr,  McKetta 
IVeirballzed  about  the  future  of  die  energy  situation  in  our  country  was  accurate  —  and 
ifip^eeded.  His  Information  was  available  to  anyone  at  the  time  and,  like  many  futuristic 
^icUctlons,  this  one  eventually  came  true. 

te?v;  Here  we  are  in  an  age  of  technological  sophistication.  Computers  are  the  name  of 
SHi^fftme,_and  various  forms  of  systems  analysis  are  used  to  assist  us  in  our  work.  How- 
^:«^JV  we  continue  to  stick  to  educational  processes  and  procedures  which  were  In  use 
il^ore'  the  1940's,    Construction  activities  of  the  past  have  been  a  worthy  and  beneficial 
fpiW  of  educational  programs.    They  are  still  a  vital  part  of  industrial  arts  programs* 
I.Why,  :then,  are  we  taking  such  a  narrow  perspective  of  the  opportunities  which  our  field 
Sin  present  to  its  students?    Why  are  we,  as  educators,  concerned  with  strategies  of 
'^ihing  which  isolate  specific  materials  when  Industrial  products  are  constructed  of  so 
ffliriy  -  different  types  of  materials?    Why  do  we  concentrate  en  the  teaching  of  specific 
Printing  tectalques  which  are  outdated,  when  there  are  so  many  additional  forms  of  com- 
^'"uiacatlonfl?     Why  are  our  major  Inititutions  producing  so-called '^highly  qualified" 
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g.  --induitrial  arte  teacher  educators  who  in  turn  are  hired  to  teach  more  1940's  woods 
mettls,  and  so  forth?  Few  wUlargua  that  it  is  easier  to  do  that  which  has  been  ^ne  in  the 
past.^an  to  do  some  good  hard  thinking  about  what  Ig  and  what  should  be.  Industrial  arts 
-  .  .  has  offered  much  to  students,  but  a  gigantic  challenge  is  ahead  in  terms  of  keeping  its 
^  cowent  updated  and  abreast  of  industry  and  technology.  Members  of  our  profession  have 

not  even  be^n  to  m^et  this  challenge, 
p-    '    No  doubt  the  ^ture  of  industrial  arts  education  will  have  many  similarities  to  the 
past.  The  name  "industrial  arts"  will  probablybe  changed  to  some  new  name,  although  it 
g;,  .is  uncertain  What  that  name  will  be.  in  the  future,  the  field  will  experience  many  more 
i   ;  new  programs  developed  by  concerned  and  competent  educators.  For  example,  new  pro- 
[\    grams  are  being  presented  at  this  conference  this  very  week.  Financial  support  wUl 
J,;   play  an  important  part  in  the  development  of  industrial  arts  as  we  approach  the  year 
■u,-..  vMany  activltiei  in  our  field  will  not  change  much  before  the  year  2000.  While  change  for 
.  change's  sake  is  not  good,  if  we  are  to  mak   Progress,  some  change  must  occuf .  It  is 
my  prediction  that  progress  wiU  not  be  made  .   niany  industrial  arts  classrooms  durine 
the  next  20  years.  * 
Although  it  is  not  necessary  for  the  profession  to  answer  many  of  the  questions  that 
have  just  been  asked,  we  are  obligated  to  make  industrial  arts  teachers  more  effective 
The  industriai  arts  teacher,  the  teacher  in  the  clossroom  at  any  level  of  education.  Is  the 
most  important  aspect  of  the  program.  We  may  have  beautiful  facilities,  an  outstanding 
curriculum,  hfOTy  and  health  students,  but  if  we  do  not  have  a  good  teacher  for  those 
studente,  very  little  real  learning  will  take  place.  - 

Industrial  arts  teachers,  supervisors,  and  educators  should  start  immediately  to  ' 
plan  a  future  for  our  field  by  setting  goals  and  planning  to  achieve  those  goals.  Secondly, 
there  is  a  need  to  implement  a  public  relations  program  for  belter  understanding  of  the 
objectives  of  industrial  arts.  This  includes  the  school  administrator,  teachers  parents 
and  laymen.    Finally,  a  fresh  look  should  be  taken  at  the  type  of  teacher  being  developed 
by  the  training  institutions.  e  f 

As  educators,  we  know  that  some=^eople  plan,  otiiers  are  planned  upon.  Some  edu- 
cawrs  plan,  others  are  planned  upon.  Should  the  future  of  industrial  arts  education  be 
bumbled  away  by  a  group  of  educators  who  do  not  plan  for  the  long  range,  do  not  know 
how  to  plan,  and  are  afraid  to  talk  ateut  the  need  for  future  planning?  Pardy  because  of 
this  lack  of  planning,  we  can  easily  be  overtaken  by  other  disciplines  who  have  had  the 
perception  to  see  ahead  as  well  as  stake  out  the  direction  for  their  fumre.  Due  to  the  ^ 
advanced  forms  of  transportation  and  communication  systems  available  today,  the  coun- 
tries on  our  planet  are  being  brought  closer  together.  Therefore,  as  members  of  the 
industrial  arts  profession,  we  should  be  both  assisting  and  learning  from  profframs  in 
other  countries.  r  © 

Failure  to  look  at  this  country's  current  economic,  political,  and  educational  prob-  ' 
lems  In  terms  of  the  next  10  to  30  years  is  costing  us  immeasurable  dollars.  Such  lost 
opportunities  are  leading  us  toward  philosophical,  psychological,  and  sociological  obso- 
lescence.   Is  the  nature  of  industrial  arts  content  worthy  and  appropriate  for  a  youngster  - 
in  this  so-called  super-industrial  age?  Will  the  field^of  industrial  arts  survive  because  i 
of  its  refusal  to  update  educational  practices?  Alvin  Toftter,  the  author  of  Future  Shock  - 
(1970)  and  editor  of  Lenrning  for  Tomorrow  n974i.  advocates  the  development  of  an  - 
anticipatory  democracy,"  We  as  educators  inthefield  of  Industrial  arts  education  must  I 
begin  to  use  an  "anticipatory  education."    This  is  neceseary  in  order  to  prepare  our  S 
youngsters  for  a  life  characterised  by  high-speed  technological  and  political  change.  We  3 
should  be  planning  and  anticipating  for  the  coming  years.  Presently,  very  little  planning 
Is  being  done  by  anyone  at  any  level  of  education  in  our  field.        '  ^ 
One  of  the  major  tasks  when  trying  to  produce  change  Is  proper  education  of  those  S 
Involved  in  the  change  process,     The  tradition  nssoclated  with  our  field  Is  one  of  the  " 
^  ^eatest  hinderances  to  innovativeness.  If  content  other  than  the  traditional  "how  to  use 
the  tools  and  machines"  approach  is  implemented  by  the  industrial  arts  teacher,  the  1 
parents,  school  principal  andother  personnel  want  to  know  why.  Often  there  Is  resistence, 
for  the  course  has  suddenly  become  something  different  than  that  of  the  past.  The  gen- 
eral public  is  not  concerned  about  whether  the  Industrial  arts  teacher  is  interpreting 
toduitry  or  technology  properly  or  whctlier  the  student  Is  growing  in  the  realm  of  human 
development.     Therefore,  a  teacher  of  industrial  arts  can  have  his  students  produce  a 
series  of  "canned  projects"  year  after  yea  rand  tell  everyone  that  his  program  interprets 
the  objectives  of  industrial  arts.  This  teacher  will  not  receive  any  flack  from  his  prin- 
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or  paranta,  tor  that  is  what  they  expect, 
^s?:  This  situation  repraienti  a  major  communications  problem  which  the  profession 
tp  act  hpen  now*  The  lateit  approaches  and  programs  used  in  the  profession  ihould 
^^^weU:  fcommunicated  to  ichool  personnel  and  the  general  public,  A  good  public  relations 
fefi^^ch  would  educate  the  general  public  to  expect  more  from  an  industrial  arts  pro- 
i^iuft: is, naeded.  As  a  profession,  we  have  by  far  the  best  means  of  motivating  students 
^rfe  creaigt  reiearch,  analyze,  problem  solve,  question  and  learn  aboxxi  one's  self  and  one's 
^hyitoal  envii^ninant.  However,  we  have  not  successfully  educated  the  general  public  as 
I^S  ;?yhat  to  expect  from  industrial  arts,  e  u  * 

?  :  The  professional  requirements  for  becoming  a  teacher  often  serve  as  one  of  the  mam 
fittimWlng  blocks  oftoring  appropriate  training  pTOgrams.  By  the  time  that  the  student 
tmeets  aU  ©f  tfie  state  sidelines  for  a  teaching  certificate  and  tlie  educational  require- 
l&i&ts  of  fte  college,  there  seems  to  be  very  little  time  left  for  classroom  teaching  e^- 
l^rlence.  The  majority  of  teacher  education  instimtions  training  industrial  arts  teachers 
K^ovlde  tour  years  of  classroom  and  laboratory  eKperiences  with  a  period  of  approzi- 
;:^inately  two  months  of  student  teaching.  Student  teaching  time,  of  course,  varies  from 
Sinifltutlon  to  institution.  Sometimes  colleges  and  universities  tend  to  train  individuals 
'to  be  good  students,  not  good  teachers,  A  student  may  score  high  In  technical  and  pro- 
ilesslonal  courses  which  wUl  produce  ejceellent  recommendations  for  teaching.  Although 
Sthls  assists  the  student  in  becoming  a  good  teacher,  very  little  time  is  provided  to  prac- 
ii  tice  the  skills  of  guiding  and  directing  students  in  a  learning  environment.  This  practice 
Sin  the  actual  learning  environment  is  perhaps  of  most  importance  to  the  prospective 
teacher.  Ideally,  we  would  like  to  have  the  future  teacher  out  in  the  schools  observing, 
:>  teaching  more,  and  Just  experiencing  the  environment  of  the  teaching  situation.  For  as 
£  SpHlane  and  Levenson  (1976)  note: 

L  . '  Teachtrs  are  net  trained  te  deal  with  the  immadlste,  prtislng  prsblemi  of  fha  schooli,  Nene 

-          of  them  are  certified  fo  do  gnyfhing  abQuf  vandali^^  None  of  fhem  were  faughf  in  eduesf  ion 
€ogrsei  any  thing  Qbout  telling  the  difftrtnde  between  s  bona  fide  book  report  writer  and  d 
pyiher  in  the  library^ , « *   lut  we  need  teaqheri  who  are  trolnid  to  be  part  of  o  whole  school* 
?         They  can  leorn  that  only  In  holli  and  lynehro^l  and  bathroartis,  (p*  488) 

This  is  not  to  say  that  teacher  training  should  be  moved  entirely  to  the  public 
schooli. '  Additional  time  in  the  public  schools,  however,  will  assist  the  prospective 
^  teacher  in  becoming  more  competent  at  directing  learning,  liealistically,  this  is  a  very 
inexpensive  proposition  for  both  the  student  and  the  cooperating  institution*  However,  the 
;  expense  should  not  prevent  us  from  exploring  new  ways  of  gaining  additional  experience 
for  our  future  teachers*  , 
rr  It  has  long  been  known  that  the  student  will  follow  much  of  his  former  teacher  s 
S  attitudes,  feelings,  and  practices.  This  is  referred  to  as  '^teaching  as  you  were  taught,  ' 
^  It  ii  not  necessarily  the  level  of  education  that  one  receives  which  makes  a  good  teacher* 
It  U  the  teacher^s  understanding  of  human  behavior  and  the  content  to  be  taught*  If  you 
agree  that  the  majority  of  teachers  eventually  teach  as  they  were  taught,  and  if  we  teach 
i  specific  content  areas  at  the  university  level  such  as  woods  and  metals,  then  we  will  more 
1  tfian  likely  see  those  content  areas  being  taught  in  the  secondary  schools.  It  is  necessary, 
;  therefore,  to  start  teaching  the  future  educator  in  such  a  manner  thnt  the  type  of  teacher 
^  desired  will  evolve,  if  the  profession  desires  to  liavc  specific  subjects  taught  in  the 
V  public  school,  than  that  is  what  should  be  taught  at  the  colleges  and  universities.  If,  on 
the  oAer  hand,  the  college  or  university  wants  students  to  have  an  understanding  of  mate- 
^  rials  and  processes  at  the  secondary  level,  then  that  is  what  should  be  taught.  We  cannot 
r  teach  specific  materials  and  in  turn  expect  general  concepts  to  be  adopted  in  the  field, 
^his  ii  done,  tliough,  because  teacher  educators  ut-«j  afraid  that  the  public  schools  are  not 
■■  yet  ready  to  divorce  themselves  from  the  traditional  approaches.  Also,  an  effective 
fepublic  relations  job  has  not  yet  been  undertaken  by  the  profession  to  properly  articulate 
■  ■  the  trends  and  need  for  the  general  conceptional  approaches.  Many  in  our  profession  are 
S^hot  aware  of  a  trend  toward  general  conceptional  arca^-such  an  materialB,  processes  and 
feidommunlcations*  As  a  result,  change  in  our  field  will  be  very  slow:  we  will  continually 
^■lag  in  implementing  contemporary  approaches  to  teaching  Industry  and  technology*  Our 
K  brofesiion  will  continue  to  teach  technical  subjects  using  a  narrow  pi^rspeciive.  Com- 
ff  pared  to  the  fast-moving  society  of  today,  our  profession  is  moving  at  a  snail  s  pace, 
te      The  educator  In  the  classroom  today  Is  committed  to  a  variety  of  learning  strategies, 
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the  open  classroom,  individualized  ieaming  and mulci^age grouping,  among  others.  Theie 
icracegies  have  a  common  concern  of  creating  new  effective  learning  experiencei  New 
teaching  methody  are  develpping  which  need  to  be  assimilated  into  the  profession  The 
:  use  of  video  productions  is  becoming  more  commonplace.  Although  the  computer  haa  not 
yet  found  ICS  way  into  instruction  in  many  schools,  the  advent  of  the  computer  into  the 
regular  classroom  setting  seems  to  be  only  a  matter  of  time.^  Therefore,  it  would  be 
fianeficial  for  our  profession  to  iiave  instructional  courses  svhich  show  proper  use  of 
theee  devices.  Media  definitely  wUl  not  take  the  place  of  the  teacher,  but  they  will  be  of 
great  assistance  to  the  teacher  who  knows  how  to  use  them.  [Despite  these  facts  very 
few  colleges  and  universities  have  courses  in  basic  compucer  technology  as  a  require- 
ment for  ftiture  or  practicing  industrial  arts  teachers.  Our  profession  should  not  be  lag- 
ging in  providing  these  experiences  to  its  teachers,  if  you  believe  that  computers  will 
not  be  used  m  your  school  at  any  time  in  the  near  future,  you  are  kidding  yourself  The 
actual  computer  for  your  school  may  be  located  in  Los  Angeles,  Chicago,  or  New  York 
Ail  that  you  need  is  a  telephone  to  dial  Into  the  system. 

While  speaking  on  thetopicofmediausedin  our  field,  it  seems  appropriate  to  analyze 
.  the  type  of  media  currently  available  and  being  produced  for  the  industrial  arts  profession 
Video  cassettes  and  similar  teaching  aids  cnn  be  purchased  commercially  for  technical 
courses.  Most  of  the  materials  produced  for  the  market  are  technically-oriented  mata- 
rials*  What  the  mdustrial  arts  profession  needs  are  more  materials  oriented  toward 
industrial  type  situations.  There  is  a  great  need  for  a  variety  of  short  programs  explain- 
ing the  basics  of  marketing,  stock  sales,  routing  schedules  for  products,  plus  the  many  " 
other  procedures  practiced  in  industry.  Media  such  as  this  would  help  bring  industrial 
arts  students  and  teachers  alike  closer  to  interpreting  industry  and  the  use  of  technology  • 

\\p  as  educators  in  the  field  of  industrial  arts,  have  had  a  rich  heritage  despite  the 
lack  of  plannmg.  The  future  of  our  profession  will  evolve  as  we  identify  strategies  and  - 
goals  which  our  field  should  strive  to  attain.  Hopeftjlly,  we  will  develop  both  short  and 
long-range  goals.  As  an  educator  in  the  field,  do  you  care  about  the  future  of  Industrial  i 
arts?  If  so,  start  planning  the  direction  in  which  your  program  should  go.  Research  the  - 
latest  programs  and  happenings  and  articulate  your  program  to  others,  both  in  and  out  - 
Qf  the  profession,  Vou  will  be  doing  your  profession  a  favor.  But  most  of  all.  your  stu-  ^ 
dents  will  be  far  better  off  because  of  your  efforts.  I 
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fe;  '  Materials  technology  ii  a  very  Im^mnt  part  of  the  lives  of  all  of  us  today,  The 
'^ergy  eriili  and  the  materials  shortage  are  front  runners  on  today'i  headlines,  1  would 
itjCfefe^tb  spend  a  short  rime  at  the  beginning  of  this  presentation  to  eKplaln  why  these  two 
ftiirigs  are  virtually  inseparable  in  dieir  tmF^rtance  to  the  world.  Technology  has  been 
ll^nid  ai  tiie  link  which  connects  science  and  invention  svith  the  wants  and  needs  of  man. 
^eeve^i  bodi  maieriali  and  energy,  both  of  which  are  necessary  for  the  wants  and  needs 

f oflman  today*  ,         .  ,    _  .  _       ,  i  v 

-There,  ara  three  major  similarities  berween  the  energy  and  materials  crisei:  (i) 
^Msterlali  are  made  of  that  substance  called  matter  which  is  equated  to  energy  in  a  solid 
^^itet#;  Chan^ng  wood  Into  smoke  and  heat  is,  on  a  broad  level,  not  unlike  changing  heavy 
Ihydrogen  or  deuterium  into  helium  and  energy,  (2)  There  are  great  quantities  of  materials 
^^©n  earth  and  diroughout  the  universe.  The  same  is  true  for  energy.  The  problem,  how- 
%^er,  is  that  the  most  useful  forms  of  both  energy  and  materials  are  limited  in  their 
feceessibility  and  utiliEation.  (3)  Materials  and  energies  are  both  being  consumed  at  a 
Mm  approximating  a  geometric  proportion.  The  easily  accessible,  high  quality  materials 
|4nd  energies  and  their  sources  are  already  nearly  gone.  The  need  for  materials  and 
i^trgy  increases  at  a  rate  far  greater  than  the  frightening  growth  of  the  earth's  population. 
^'  =  Wt,  as  educatorsjp  must  address  ourselves  to  the  specific  problems  we  face  today, 
?;and  there  are  many*  Here  are  just  a  few: 

f  Energy:  The  rate  of  consuniption  increases  astronomically  while  the  major  sources 
■are  betog  consumed  at  a  frightening  rate. 

•:; Population:  The  dire  predictions  of  the  consequences  of  the  geometric  growth  of 
>  th€  w©^d*i  p^ple,  whUe  not  vet  true,  are  beginning  to  affect  the  lives  of  all  of  us. 

Environrnent:  The  waste  energy  and  materials  are  being  concentrated  in  even  greater 
='%iantitle8  throughout  the  world.  We  do  not  yet  know  what  the  long  time  effects  will  be, 
l\We  do  have  some  very  good  evidence  that  it  may  svell  be  at  least  as  serious  a  problem  as 
?  m^y  are  predicting.  ,    .    r  i  -  j 

I  .  Food-  The  world  food  problem  is  now  approaching  the  crisis  point.  We  in  the  unitea 
Jfstates"tA  suffering  little  of  the  real  result  of  the  problem.  Our  cost  of  food  has  not  yet 
timm  to  any  alarming  heights.  To  some  extent,  the  United  States  has  profitted  by  being 
f  in  a  position  to  well  surplus  food  stuffs.  But  this  food  shortage  is  much  more  real  to  the 
;f  rest  of  the  world  and  could  easily  become  the  most  serious  problem  we  have  in  the 
ihorteit  lengdi  of  time.  u      mi  ^«  ^*^ 

^        Materials-     The  least  talked  of  problem  and  to  a  larger  extent  one  that  will  affect 
'^^e'  average  person  in  a  more  subtle  way  is  that  of  materials.  In  a  prosperous  country 
such  as  ours  and  with  the  abundance  of  material  things  we  have,  it  is  hard  to^  realize 
that  tiie  resources  from  which  these  material  things  come  is  limited  and  that  we  are  fast 
coming  to  that  limit.    We  import  large  quantities  of  materials  into  the  United  States  to 
;  produce  energy  and  to  supply  the  raw  materials  for  the  world's  largest  industrial  pro- 

'  ducers.  ij 
^    There  are  certainly  other  problGms  that  could  beaddcd  to  this  list.  Some  here  could 
ft  probably  add  the  problem  of  declining  public  support  and  emphasis  by  the  local,  sta^  and 
^  national  government  regarding  education  (especially  since  the  drastic  reduction  m  ^duca- 
tlonal  demands  and  enrollments  predicted  by  so  many  have  certnmiy  not  come  true)*  Why 
then  on  the  subject  of  materials  technology,  bring  in  these  other  areas  of  concern?  Be- 
^  cause  there  is  no  way  they  can  be  separated.  The  interrclatedness  of  each  of  the  areas 
motioned  prevents  onu  from  isolating  any  problem  In  one  area  and  trying  to  solve  It 
S^art  "from  relating  it  to  the  whole  of  the  combined  areas,  As  I  have  already  stated, 
ff^materlals  and  energy  share  the  same  resources.  Bvory  area  is  affected  by  every  other 
area    The  increased  demand  for  energy  depends  upon  the  consumption  of  materials.  The 
prime  source  of  energy  is  fossil  fuels.  FosRil  fuels  are  also  tlie  prime  source  of  mate- 
^=  "rials  for  the  polymeric  and  petrochemical  industries.   So  with  the  decrease  in  this  re- 
ft^iource  of  fuel  comes  a  decline  in  the  mntorials  it  provides.  I-ducational  levies  are  in- 
^'''ereasing  rapidly  in  the  grcntcr  part  of  the  world,  especially  in  the  developing  nations. 
P Expectations  and  demands  for  a  better  life,  which  depend  upon  greater  production  of 
^.energy  and  materials,  increase  with  cducniinn.  Mohrcns,  in  his  paper  on  **New  Dimcn- 
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slons  jn  Space  Age  Education"  says  that  tachnological  effort  has  become  interwoven  with 
acHvltles  of  government,  induitry,  labor  and  education. 

,  The  cycle  Increnses  in  dependence  and  intenBity.  The  solution  may  come  through 
taowledfe  It  there  la  to  bt  solution.  We  in  education  must  do  all  that  we  can  to  con- 
mnute  to  the  solution.  We  cannot  In  good  conBcience  be  contributors  to  the  preblem  In 
;  oie  same  paper  as  mentioned  before,  Mehrens  also  says  that  consequently  within  the 
profesilon  of  Industrial  arts  we  must  not  stand  still,  there  is  considerable  delay  in  the 
appearance  of  new  technical  knowledge  in  textbooks  in  the  industrial  arts,  and  an  even 
greater  lag  before  it  appears  m  the  teacher-training  process.  ,  .*na  an  even 

•  Materl^s  have  been  an  integral  part  of  man's  environment  from  the  beglnnina  Man 
;  has  depended  on  materials  for  food,  clothing,  and  shelter.  The  earliest  records  that  man 
leaves  are  only  those  of  materials.  Early  man  used  implements  of  stone,  such  as  nreiec- 
tUe  points,  scrapefs,  grinders  and  other  small  hand  tools.  He  used  clay  to  make  simple 
forms  of  pottery  such  as  bowls,  ovens  and  so  forth.  The  common  metallic  materials 
used  today  were  discovered  later  by  man  as  civilizations  grew.  His  access  to  material 
f?n^"???  mcreased.  Copper  and  bronze  were  being  used  over  5,000  years  ago.  Around 
1200  B.C.,  the  discovery  of  iron  had  a  great  effect  on  the  life  of  near  eastern  peoples 
Implernents  used  in  war,  such  as  swords  and  daggers,  were  then  so  much  stronger  than 
they  had  been  previously.  Egypt,  which  had  risen  to  become  a  great  empire  oiUy  a  few 
hundred  years  earlier,  was  doomed  to  fall  portly  because  of  its  lack  of  iron  resources 
She  was  snll  living  m  the  bronze  age  while  the  rest  of  the  world  around  it  had  progressed 
TO  the  iron  age.  The  gap  between  Egypt  and  her  neighbors  became  bigger  and  bigger  untU 
they  final  y  overran  her.  The  lack  of  an  Important  material  had  severely  damaged  her 
world  position*  ^  & 

Although  materials  were  very  important  to  early  man,  and  even  though  his  limited  and 
unscientific  knowledge  of  hla  world  led  him  to  the  use  nf  materials;  most  of  the  time  it 
was  by  accident.  The  slow  empiricai  processes  which  ingreased  the  usefulnesi  of  mate- 
rl^s  lo  man  over  theee  several  thousand  years  were  little  related  to  education  and  spe- 
cmcally  to  science.  The  theories  and  explanations  of  materials  were  left  to  the  philoso- 
pher while  the  potters  and  metal  workers  developed  materials  by  trial  and  errorf  There 
were  no  understandings  of  the' processes  involved.  : 
Perhaps  it  is  a  coincidence  that  the  first  real  efforts  to  utilize  education,  science  and  - 
materials  began  about  ^vo  hundred  years  ago.  This  is  the  bicentennial  year  and  the  theme 
Of  tms  conference  is  supposed  to  reflect  this  time  span.  Harrison  Brown,  professor  of 
geochemistry  and  professor  of  Science  and  Government  at  the  California  Institute  of  ■ 
Technology  iays  that  the  uctuai  level  of  science  and  technology  in  the  United  States  was 
very  low  two  hundred  years  ago  and  that  when  the  land-grant  colleges  were  created  there 
was  almost  an  explosion  in  scientific  research  which  has  had  a  profound  effect  on  our  - 
entire  economy.  This  effect  is  destined  to  last  for  a  long  time.  • 
If  there  was  one  aspect  of  life  today  that  our  Founding  Fadiers  could  not  have  ! 
dreamed  of,  it  must  be  the  fruits  of  science  and  technology.  Lawrence  A.  Cremin,  presi- 
dent of  Teacher  s  College,  Columbia  University  has  said  chat  the  most  revolutionary 
aspect  of  this  society  is  what  it  has  done  in  education,  it  has  been  mainly  through  thii 
rise  m  educacion  m  our  country  that  we  have  the  fruits  of  technology  and  science  to  enjoy 
Harold  R.  Mehrens  is  again  quoted  as  saying  that  In  the  1700's  England  became 
supreme  with  only  three  million  people  on  a  small  island,  because  it  had  some  natural 
resources  and  knew  how  to  use  them,  nefore  the  invention  of  the  steam  engine,  man  had 
not  known  how  to  harness  power  even  if  it  were  available  to  him.  After  the  invention  of 
Che  sceam  engine,  factories  sprang  up  and  the  industrial  Revolution  had  begun.  The  Indus- 
trial Revolution  depended  in  largo  measure  upon  the  development  of  new  materials  and 
better  methods  of  processing  these  materials.  The  metallurgist  can  point  with  pride  to 
!e^ft®''^'^^  ^^^'^^^^^  ^^^"^  f^^'i^o  magnetic  materials  technology  between  1750  and 

The  continual  and  accelerated  need  for  more  and  better  materials  during  the  I9th 
century  brought  the  increased  use  of  science  and  education  to  discover  new  materials 
solve  problems  and  to  accumulate  and  disseminate  this  knowledge  to  the  consumer 

It  was  during  this  time  that  a  Swedish  metallurgist  named  iUnman  observed  chat 
carbon  was  che  chief  difference  between  Damascus  steel  nnd  cast  iron.  This  observation 
was  studied  by  the  great  chemist  nergman  whose  resulting  theory  of  the  role  of  carbon 
was  essentially  correct,  Three  French  scientists  restated  the  thtory  and  provided  the 
basis  for  the  development  of  high  grade  steel  without  the  mystery  which  had  clouded  the 
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lament       uie^  for  so  many  yearg, 

rare' 19th  century  provided  the  development  of  many  new  materlali  and  processes* 
^y^tfield  of  ferrous  metals,  ihe  outatandlng  achievement  was  that  of  producing  molten 
^^Sbon  * 'steel/*  Bessemer  developed  the  well  known  Bessemer  converter  and  Siemeia 
B^t§pp^  hearth  furnace.  It  ii  notable  that  the  open  hearth  process  was  developed  on  the 
^K^^.lbf  science  and  was  one  of  the  few  developments  up  to  that  time  that  was  not  em^ 
^li^^^  nature, 

^pXSo^er^mple  is  stated  by  L.  Blrrell,  president  of  die  Plastics  Insticuiei  "The 
Ipittcs  Industry  as  we  know  it  today  has  developed  during  the  past  25  years  but  prior  to 
itts  tbave  was  a  long  prelude  beginning  with  the  birth  of  celluloid  in  1862.** 
ft^k'fee  first  three  quarters  of  a  century  is  largely  a  story  of  the  individual  effort  and 
^^eV£itieiit«  Thm  strug^e  by  dedicated  individuals  with  real  faith  in  their  misiion  was 
ll^^y  to  over  coming  ^e  many  struggles  which  provided  the  basis  for  much  of  the  mate- 
Ijif "used  to  fte  plastfcs  industry  today.  "A  hard  beginning  maketh  a  good  ending."  A 
bench  mtolster  of  education  said  some  80  yean  ago  that  it  is  sometimes  necessary  to 
f^^^te  practice  and  theory  because  life  is  ihort  but  they  should  always  be  combined 
^fii^'^j^Siible  because  life  is  compleK. 

gvivThe  late  1800's  and  early  19d0*s  produced  a  rather  astounding  development  of  mate- 
M,s^  materials  science  and  maierlais  technology.  Newer  material s,  higher  quality  and 
nibfe  exact  control  of  the  properties  were  paralleled  if  not  iurpasied  by  the  application 
IfcfBiese  materials  into  a  myriad  of  induitrial  processes.  Perhaps  no  single  greater 
ip^tcacion  of  ttiese  materials  was  to  have  the  effect  that  the  first  manned  flight  by  Orville 
ia  wUbur  Wright  in  1902  did, 

fe  The  materials  and  poser  for  the  first  flight  were  available  but  the  need  was  for  a 
fiMisYactory  design.  The  development  of  the  airplane  quickly  brought  a^ut  the  need  for 
If  TOr  materials  for  air  frames  and  power  plants.  The  materials  development  kept  pace 
lidi  &e  available  energy  sources  for  aircraft  up  to  the  end  of  World  War  11,  It  was  at 
ijUs  poinE  that  the  materiali  development  fell  quickly  behind.  The  Jet  engines  made  avail- 
ibli  a  useable  source  of  power  far  beyond  the  limitations  of  the  materials  available. 

To  cite  an  example^  look  at  the  first  American  built  operational  jet  fighter,  the  Bell 
Jihbottog  Star'*  P-80,  This  was  indeed  a  fine  aircraft  and  with  its  lOsOOO-doUar  paint 
ob^could  almost  attain  sonic  speeds.  The  100, 000 -dollar  enginei  made  of  the  best  avail- 
itili  materials  for  strength,  heat  and  corrosion  resistance  was  uied.  The  engine  was  ao 
Ifiagtied  that  it  could  be  removed  and  replaced  In  only  thirty  minutes.  This  was  necessary 
fecause  the  engine  lasted  for  only  10  hours  of  flight.  It  is  interesting  to  note  that  few  of 
Si  first  engines  actually  lasted  the  full  10  hours  of  life  eKpectancy.  The  engines  needed 
ffiw  and  better  materials.  The  empirical  experiments  coupled  with  the  rapidly  developing 
feientific  knowledge  of  the  atomical  structure  of  materials  produced  materials  that  within 
tVe  years  could  operate  hundreds  of  hours  with  little  wear. 

^iur  The  "progressive  march  of  science"  which  Thomas  Jefferson  talked  of  is  very  much 
syldent  today.  In  the75  years  since  man's  first  flight,  he  has  developed  and  utilized  mate- 
^als  to  make  manned  flights  to  the  surface  of  the  moon.  In  July  of  this  year,  the  United 
Itatei  will  soft  land  the  first  unmanned  vehicle  on  the  surface  of  Mara,  Supersonic  air- 
craft are  common  today  and  hypersonic  aircraft  are  within  a  few  years  of  being  common- 
dace, 

f  '  The  period  from  1^00  to  1945  could  be  called  many  thlngi,  but  one  which  stands  out 
piite  prominently  is  that  It  was"  a  period  of  great  chemical  growth,  Perhapi  It  could 
rightly  be  called  the  chemical  age.  But  this  growth  In  chemicals  has  not  stopped.  It 
ias  rather  increased  in  tempo  and  led  into  growth  In  other  areas, 

^'j:  Today  physics  Is  the  scientific  metallurgy,  Phyiics  replaced  chemlatry  with  the 
liyelopment  of  the  X-ray  diffraction  and  the  electron  microscope.  The  empirical  method 
i^iitudying  materials  hai  given  way  to  iclentlfic  investigation.  There  isj  howeverj  a  sig- 
lifiQant  difference  between  the  pait  and  present  methodology  of  the  study  and  utilisation 
If  materials.  The  past  was  fractured  into  many  diverse  areag  of  materials  and  sciences, 
P!"  Todayi  Uie  materiali  sclentlstij  materials  engineeri  and  materials  technologlsti  are 
jemeimed  with  the  total  technology  of  materiali, 

p:  "  Met^  are  alloyed  not  only  with  other  metals,  but  with  a  wide  variety  of  nonmetala 
^l^produce  materials  with  specific  or  special  properties  not  possible  wlthoui  drawing 
the  complete  range  of  elementa.  Composite  materials  are  finding  new  uses  as  the 
^Irtd  special  qualities  of  one  material  are  retained  and  Incorporated  into  another  mate- 
^  with  some  other  specific  quality  of  property. 


WhUe  flbar^ais  is  still  the  main  compoiiie  materiali  other  macarlals  such  ai  boron 
fllamentii  iUicon  carbide  and  graphite  are  being  tested^ 

Refracjtory  materlalg  are  being  studied  but  not  independently.  The  trend  is  to  utilize 
flie  inherent  properties  and  knowledge  available  of  all  materials  to  produce  the  exact 
^^materlal  needed. 

Th#  integration  of  the  concepts  of  physics^  chemistry,  metallurgy  and  mechanics, 
which  considers  properties  of  materials  from  atomistic,  electronic  and  strucojrai 
relationships  rattier  &an  from  arbitrary  groupings  of  chance,  is  looked  upon  by  many  as 
one  ©f  the  most  important  developments  in  the  history  of  materials* 

This  development  has  spa    ed  the  present  trend  toward  such  courses  as  Materials 
Engineering,  Materials  Science,  Materials  Technology  and  Materials  and  Processes 
which  are  prevalent  In  today's  educational  institutions  both  at  the  secondary  and  hlgb 
education  levels. 

Education  is  the  necessary  part  of  the  succeaa  of  building  of  national  economies 
Of  solving  man's  problems,  Vic  tor  Wegotsky  states  in  his  introduction  to  "Materials  in 
Space  Technology*'  chat  one  of  the  biggest  developments  has  been  the  emergence  of  the 
materials  system  and  the  welding  together  of  the  linkage  among  the  materials  scientists, 
the  designers  and  the  fabricators.  This  recent  development  in  education  has  produced 
materials  witii  amazing  properties  and  processes  to  meet  the  needs  of  the  technological 
world  we  life  in. 

It  if  wlih  this  background  that  we  now  look  toward  the  future  and  try  to  discern  some 
of  the  possible  developments. 

A,  B,  Wilder  as  quoted  in  the  preface  to  "A  Hundred  Years  of  Metallurgy"  says: 

W«  sfudy  fhm  pQif 

hmCQuiB  \f  is  s  guide  fo  rhe  present 

and  Q  promise  for  fhe  ^rurat 

The  ifruggle  for  q  b@fter  world  Is  sfrengfhtned 

by  the  hop»es,  anblflorts,  Onid  deeds 

of  those  who  were  before  us* 

As  we  look  bookwordl 

ouf  Qttentiori  ii  dlfeoted  forwards 

One  thing  Is  for  sure,    Materials  technology  will  not  remain  static,  if  there  is  one 
thing  we  can  learn  from  the  past,  it  is  that  predictioni  are  more  often  In  error  not  be- 
cause  they  are  made  In  too  sliort  a  time  reference,  but  because  they  prescribe  time  and  . 
knowledge  developments  at  a  pace  far  too  slow. 

Let  me  give  the  following  eKample,    in  1946,  at  the  conclusion  of  World  War  II,  a  i 
national  conference  was  called  by  those  Involved  in  the  aircraft  and  flight  industry.  Gov- 
ernment, civilian,  military  and  industry  were  all  repreaented*  Their  published  conclu^  = 
sions  contained  these  predictions  in  paraphrase:  Jet  aircraft  will  be  used  as  fighter  air*  ■ 
craft  and  possibly  for  sometypesof  bombers;  military  transports  are  a  distant  possibility 
but  not  a  likely  development;  the  use  of  civilian  Jet  passenger  planes  is  not  considered  a  d 
posiibUity  for  t'le  foreseeable  future,    Thirty  years  have  passed  and  now  we  have  the  ^fi 
C^5A,  747  and  the  Concord*  One  of  the  primary  reasons  for  these  seemingly  ImposslblU^ 
ties  was  the  rapid  development  of  materials  technoiogy*  y 

What  will  the  materials  of  tomorrow  be?  Steel  has  already  been  improved  In  such  4 
ways  with  the  addition  of  chromium  so  thatour  kitchen  l^nlvcs  are  now  rustproof  and  stall*^  3 
less.  As  one  of  the  standards  of  materials  tecimology,  it  has  already  been  developed  I 
with  a  tensile  strength  of  SOOiOOO  psi.  Steel  of  tomorrow  will  certainly  reach  one  mil-  I 
Hon  psi,  (Recent  developments  have  been  published  which  IndlcatL^  this  prediction  may  2 
have  already  been  achieved  in  laboratory  conditions,)  Steel  of  tomorrow  will  almost  cer.^3 
tainly  be  manufactured  in  space,  Foamed  steel,  steel  with  uniformly  dispersed  alloylngi  J 
elements,  steel  with  uniform  grain  structure  and  steel  with  little  or  no  atomic  dlsldca 
tlons  are  but  a  few  of  the  many  possibilities. 

Aluminum,  first  formed  into  a  metallic  state  within  the  past  two  hundred  years,  and 
the  workhorse  of  the  past  and  present  space  age  will  continue  to  be  developed,  New 
alloys  at  one  time  considered  outside  the  realm  of  paaslblUty  will  be  developed  to  extend'; 
the  use  of  earth's  most  plentiful  metallic  substance. 

Copper  and  copper  alloys  will  be  used  along  with  many  of  the  well  known  materials 
of  the  past  such  aa  brass,  bronze  and  nickel  alloys*  The  new  clad  mnterials  will  b© 
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I  i  j^ytdd  many  gttuetural  appllcatloni  with  elaetrlcal,  corroiiva  md 

ipUis  im>t  commpn  to  Induicry  wUi  beeoma  increasinily  used  in  induitryt 
p^^lum,  dev^gped  wltiWn  tet  pait  tiiirty  years,  will  find  much  more  eom- 

materi^St  eipeeiaUy  tose  metallic  materiali  such  as  molybdenum  and 
^f^e  recenfly  isolated  elementg  of  columblum  and  tandalum  wUl  continue  to 
l&inW  til©  n^id  for  higher  and  higher  thermal  and  corrosive  environmenti, 
^,  .i^^yi^  (^nimon  materM,  wlU  far  more  useful  as  such  alloys  or  com^ 

l^tiiSiiow-espaniion.  titanium  lilicates  and  cerametali  are  developed*  Struc- 
sUleates  win  almost  have  to  be  developed  to  replace  organic  materiali 

_„Jimeturtog  in  space,  already  begun  on  the  sky  lab  missions,  wUi  be  increaiea 
^^^^  df^^irly  1980's,  the  space  shutde  wUl'make  posilble  the  ferrjdng  into  space 
^^^plg^f^pkvmuch  larger  quantities  of  materiali  and  equipment  needed  for  the  many 
R^^^Mt^  fa^eitlgations  to  dev^op  technology. 

^Tnffi  'Miitsiti^  and  ^ectations  of  "zero"  gravity  hard  vacuum  proceising  of 
pBwSfi  Waly  min^  ^  , 

l^^iwfiitiwi  melting,  ^e  process  of  suspendinf  ^^.a  material  in  a  mapietie  field  and 
"l|^s^  re^idifytog  Ae  material,  isppssibleinonly  minute  quantities  here  on  earth, 
Jeet  Ikrge  quttitittei  <^uld  be  processed  in  this  manner.  The  added  attraction  of 
M^grtyity  pro^des  almost  perfect  spheres  upon  resDlidification  not  possible  here 
^fA*  ■  A  drop  of  water  contracts  from  an  irregular  ihape-inco  a  perfect  sphere  with 
^^ac^^'  v^ocity  of  ISO  mph.  In  tiie  caie  of  iron,  *e  velocity  is  near  tiiat  of  sound, 
fiiijibf  m^ecular  forces  for  processing  materials  in  such  a  manner  could  produce 
'a<^^^&te  an^trom  units  (100  mUllontii  of  a  e^timeter), 

;^e|!8cienci3ts  report^  in  1973  the  production  of  metallic  hydrogen*  Such  a  mate- 
"  itWiiiiid  could  revolutionize  the  tranimisiion  of  electrical  energy  since  it  is 
i^^fthat  it  would  be  super  conducting.  Fabrication  of  super  light  structurei  would 

^Bj^^  use  of  environmental  and  ener^  fields  to  produce  materials  not  even  dreamed 
^kB:]^vr^  }^!^  widiin  die  next  25  years ,  Mapetohydrod^mamici  hai  already  produced 
^""^mures  of  100  million  degrees  Fahrenheit,    Preisures  10  million  times  greatir 

DU/  4^osphere  are  expected, 
K  *Ile  ability  to  form  materials  at  the  atomic  and  sub  atomic  levels  is  well  wlftln  the 
of  ppssibility.  Such  materiali  could  well  revolutionlie  the  present  Industrial  and 
i^^ical  world  at  least  as  much  or  more  than  iron  did  the  ancient  world  of  the  bronze  age, 
^(^d  what  of  tomorrow's  education?  Will  we  still  be  using  die  lame  materials  and 
]£e^^  we  use  today? 

ir  Ferhapi  we,  as  educators,  should  look  carefully  at  the  developmenti  now  shaping  our 
i^fld  Md  the  expected  developments  of  the  near  future  as  well, 

fc  V  The  challenge  we  face  is  not  Just  to  keep  abreait  of  technology,  but  the  infinitely 
^rder  task  of  teaching  this  technology  to  those  who  muit  follow, 
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Professional  I.A.  Teacher 


Freedom,  Professionalism  and  Our  National  Heritage 

Donald  Maley 

It  is  significant  that  this  "Crossroads  '76"  conference  of  the  American  Industrial 
Arts  Association  is  being  held  on  the  eve  of  this  Nation's  two  hundredth  birthday,  And^ 
perhaps  as  we  Join  wi.  n  ill  ions  of  people  across  this  great  nation  in  the  Ri  centennial 
Celebration,  we  will  ren  our  perspectives  about  the  basic  and  fundamental  principles 
that  were  the  seeds  of  the  national  harvest  that  blossomed  forth  on  that  fourth  day  of 
July  1776,  Foremost  among  those  principies  that  undergirded  the  fabric  of  thought  and 
deed  on  that  historic  day  was  that  of  "Freodom",  Here  some  two  centuries  later  the 
Industrial  Arts  Profession  has  appropriately  set  about  to  celebrate  our  Nation's  birthday 
as  a  way  of  telling  ourselves,  our  neighbors,  and  the  whole  world  that  we  have  endured 
two  hundred  years*  But  it  is  the  ideal  of  freedom  that  merits  our  celebration*  and  how 
newer  and  broader  dimensions  of  human  freedom  have  evolved  through  the  years*  Yes* 
aa  the  acorns  give  birth  to  mighty  oaks  that  grow  bigger  and  stronger  with  the  years,  so 
too  have  the  seeds  of  freedom  of  the  Now  England  pitriots  and  Virginia  planters  provided 
us  with  a  growth  and  heritage  that  merits  a  birthday  not  Just  in  1976,  but  in  every  day  and 
year  to  come* 

Think  if  you  will  ifthis  nation  some  200  years  ago  had  lost  the  vision  of  humanitarian^ 
iamj  individual  freedom,  justice  and  the  principles  of  democratic  govemment;  and  think  if 
you  will  what  the  world  might  have  been  like  today  if,  without  the  above  vision  and  spi*4c 
of  mind,  this  nation  had  become  a  dictatorship  or  some  other  form  of  authoritarian  state* 
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There  li  a  wonderful  old  American  standard  that  contains  these  words- 


Oh  beOutlftjl  for  spaclaui  skles^ 
For  omber  waves  of  grain. 
For  purple  msyntstn  msjeiHes  ^ 
A^ym  the  fmlted  ptqin  l 

God  ihed  His  grace  on  the#|  ^  •  - 

it f  Pliaie  ba  reminded  my  friends  and  esteemed  colleagues^  that  the  gifts  were  not  just 
i^^moiincatni  of  majescy^  waves  of  golden  grain  or  endlesi  fruited  plain. 
[  Th%  greaeeit  of  all  gifts  was  tliat  undying  spirit  of  our  founders  that  we  would  start 
-  with  freedom  and  we  would  use  our  great  naturi  resources  and  human  talent  to  develop 
pation  that  would  one  day  be  copied  and  depended  upon  so  heavily  by  nearly  every  nation 
imtd  governm^tal  unit  in  the  world.  Yes*  we  have  spread  our  wealthj  our  generosity,  our 
y  reiourceSy  our  technology,  our  manpower  and  our  idealism.  But  we  also  have  spread  our 
^:;iplri£  of  freedom  and  our  context  of  democracy  to  all  comers  of  the  globe.  And,  it  is 
y^jl^^Qpa  that  I  want  to  dwell  upon  in  the  next  few  minutes.  Freedom  is  not  just  a  matter  of 
,^il^ing  able  to  vote  on  election  day,  or  the  rights  of  a  free  press,  although  they  are  impor^ 
;  fayr^  Freedom  must  extend  into  every  nook  and  cranny  of  our  daily  existence.  Just  as  the 
;  nervous  iystem  in  our  bodies  extends  to  every  dimension  and  every  extremity  of  our 
physical  being, 

-     As  a  teacher,  you  too  must  be  concerned  with  freedom,  for  it  is  only  by  the  exercise 
of  freedom  ftat  the  teaching  profession  can  exist  and  ever  hope  to  carry  out  its  awesome 
'itaik  that  was  laid  out  for  it  some  two  hundred  years  ago. 

The  publication.  Goals  for  Americans,  contains  in  its  introduction  the  following 
stetem^tT  "The  paramount  goal  of  the  United  States  was  set  forth  long  ago.  It  is  to  guard 
rights  of  the  individual  to  ensure  his  development,  and  to  enlarge  his  opportunity.*' 
(4.  p.  I) 

As  contemporary  as  these  ideals  may  seem,  they  can  be  found  set  forth  in  the  ^sla^ 
ration  of  Independence  as  adopted  by  the  Continental  Congress  on  July  4,  1776^ 

John  W,  Gardner  in  his  discussion  of  "National  Goals  in  Education"  has  stated: 

•  .  .Our  deepesf  donviefiQni  Impe]  us      Foster  individual  Rjlfliimthf,  We  wlih  each  sne  ta 
aehleye  the  pramiie  fhqf  Is  In  him.  We  with  eseh  one  to  be  worthy  qf  d  ffee  society^  and 
sqpqble  of  Itfengfhenlng  o  free  society,  (4,  81) 

fdycsflqf)  is  essentloi  not  only  to  Indlvidgqi  ^Iftllment  but  to  the  vitality  of  our  notional  life, 

^       This  Is  an  enormous  task  and  it  is  one  that  will  require  the  best  from  our  educational 

agencies  no  matter  where  they  are  found. 

The  concept  of  "fulfillment'*  is  based  upon  the  recognition  of  —  and  attention  to-=  the 
^(Important  idea  of   individuality"  in  its  many  and  diverse  forms. 

The  thasii  of  my  discussion  at  this  point  is  that  the  teacher's  fulfillment  is  dependent 

Upon  the  freedom  that  he  or  she  is  willing  and  able  to  eKercise  in  the  pursuit  of  the  tasks 
!of  a  profess ional  educator.  And,  likewise,  the  mere  attempt  at  achieving  the  previously 
vitated  goal  set  forth  in  the  Declaration  of  Independence,  that  of  guarding  the  right  of  each 
f-iodividual  to  pursue  fulfillment  and  to  enlarge  his  op^rtunity,  will  require  levels  and 
i^tgrmmm  of  freedom  on  the  partof  the  teacher  that  vvill  permit  the  exercise  of  professional 
iijudpnentt  as  well  as  a  diversity  of  programs,  experiences  and  procedures  to  cope  with 
^ttia  educational  needs  of  this  nation's  people  young  and  old, 

f \  '      The  history  of  ^merlcsn  eduQOtlori  Is  the  long,  turbulent  record  of  a  not  ion  that  wasn't  afroid 

to  fi^  fsllure  or  trouble  or  con^sion  In  pursuit  of  s  goot  that  at  firit  leerned  widely  irnproctlcqji 
V''      fo  give  every  Americqn  child  a  chonce  to  develop  to  the  timit  of  hii  ability,  h  is  itill  one  of 
i^":    the  m^t  rddlcal  Ideoi  In  humon  hiitory^  yet  It  grew  out  of  the  Americon  soil  as  natyratty  os 
J; '      ^ht€t  Of  eqrn.  (2,  p*  67) 

||-^  task  that  you  look  u^n  your  freedom  as  a  teacher  as  an  opportunity  =  an  opportunity 
!!lo  -develop  tiie  gptentlal  for  teaching  excellence  that  may  ejcist  within  each  of  you.  Just 
PSs  we  must  recosiize  and  deal  with  the  great  multitude  of  differences  and  factors  of 


individuality  that  exists  within  our  students.  Each  teacher  in  his  or  her  own  right  is  a 
compoilce  of  individuality  consisting  of  strengths  and  weaknesses,  as  well  as  emotionalj 
intellectual  and  philosophical  differences. 

There  is  no  single  niold  fur  casting  our  teachers  Just  as  there  is  no  single  teaching 
stylep  process,  or  program  that  is  suited  to  all  teachers  or  students. 

We  have  not  generated  teachers  in  many  of  our  institutiuns.  We  have  generated 
robots  who  want  to  be  turned  on  or  off  by  principals,  supervisors,  courses  of  study  or 
programe  that  perniit  no  thinking  or  Judgment, 

Some  while  ago,  a  publisher  asked  me  to  review  a  manuscript  from  a  professor  in 
a  certain  teacher  education  institution.  This  manuscript  contained  a  teacher's  manual  as 
well  as  a  student's  manual.  The  teacher's  manual  and  supporting  materials  contained 
precise  questions  to  be  asked  of  the  students  as  if  the  teacher  could  not  think  for  him  or 
herself*  The  teacher's  materials  contained  specific  directions  for  doing  just  about  every'* 
thing  in  the  conduct  of  the  program*  It  contained  precise  listings  of  supplies  and  mate- 
rials to  be  used  so  one  could  buy  such  items  in  kits  for  each  student  or  experience*  This 
is  surely  one  way  to  build  rigidity  into  a  program  and  decrease  the  freedom  of  both  teacher 
and  student.  The  student's  manual  was  just  as  disrespectful  in  its  dealing  with  the 
learner's  abilities^  for  it  even  listed  questions  that  they  (the  students)  should  ask  the 
teacher.  Think  if  you  will,  what  kind  of  a  nation  we  will  build  if  our  teachers  are  content 
to  be  slaves  to  a  prescriptive  program  that  defines  their  every  action,  and  far  worse, 
think  of  the  kind  of  a  nation  we  will  build  if  we  tell  the  learner  the  precise  questions 
he/she  should  ask. 

Yet  my  friends,  there  are  teachers  and  adniinistrators  of  teachers  who  seem  to  want 
Just  that  kind  of  program.  As  1  search  for  the  logic  behind  such  actions  I  am  told  that 
we  need  programs  that  are  teacher  proof.  EUiot  VV,  Eisner,  in  his  text  Confrggjing  Cur^ 
riculurn  Peformf  addresses  this  ''teacher  proof"  logic  head  on  in  the  following  comment! 

If  one  thing  hsi  been  leqmed  during  the  past  fifteen  years^  it  ii  that  the  so=ea||ed  ideal  of 
''ttaeher-preof'*  currieulum  ii  a  mirage  subscribed  to  by  those  who  hove  little  contact  with  the 
subtleties  of  the  claiiroom*  (1^  p. 

The  free  and  open  spirit  of  a  freedom-loving  people  would  soon  be  lost  if  such  naive 
and  thoughtless  concoct  ions  of  professional  inferiority  were  permitted  to  grow  and  prosper* 
Howeveri  I  am  fully  confident  the  patrons  of  our  schools  in  the  exercise  of  their  freedom 
will  smoke  out  this  insidious  cancer  that  has  found  its  way  into  our  educational  practices* 

However,  it  is  the  profession  that  should  be  the  watchdog  of  its  operations,  and  up  to 
this  }'>oint  it  has  seen  fit  to  look  the  other  way.  If  we  depend  upon  the  patrons  of  our  schools 
to  dc  L  iB  monitoring  and  dealing  with  such  programmatical  elements  of  teacher  function 
the  consequences  might  put  the  profession  in  an  entirely  different  position  than  it  would 
want*  ^ 

The  mechanistic  character  of  certain  educational  programs  currently  in  use  do  not 
encourage  the  concept  of  teacher  individuality  nor  that  of  teacher  freedom.  In  its  place 
such  programs  tend  to  promote  uniformity  arid  conformance.  As  teachers  we  need  to 
read  and  re-read  that  great  classic  on  education  that  was  writren  by  flarold  Benjamin 
titled*  The  Cu I ti/vat ion,  o f  I dios^ciracy.  For,  my  friends^  it  is  not  through  the  attempt  at 
uniformity  of  conformity  that  excellence  in  teaching  for  each  of  us  will  be  achieved.  Your 
principal  assets  in  your  quest  for  teaching  excellence,  as  well  as  excellence  in  your  con- 
tribution to  the  profession,  will  be  found  in  your  idlosyncracies  and  I  ask  you  to  exploit 
them  Just  as  a  great  baseball  pitcher  exploits  his  unique  pitches  to  deal  with  the  batters 
he  faces. 

Freedom  for  the  teacher  in  this  society  is  not  luxury  to  enjoy  or  to  relish  for  its 
own  sake.  And*  furthermore,  freedom  for  the  teacher  does  not  mean  that  you  and  I  can 
do  as  we  darned  well  please.  All  freedom  exists  within  boundaries,  and  certainly  the 
freedom  of  the  teacher  is  no  exception.  The  great  and  grf  ve  responsibility  that  is  yours 
as  a  teacher  brings  with  it  boundaries  and  restraints  to  freedom  that  take  on  many  and 
diverse  forms  such  as  —  professional  ethics»  confidentiality  of  informationj  the  require^ 
m^t  of  dependabilityj  ediical  behavior  and  the  pursuit  of  societal  established  goals. 

But  the  freedom  to  make  decisions  regarding  the  instructional  needs  of  the  learner, 
and  the  freedom  to  make  decisions  about  methods*  strategies,  rate*  pace  and  variationi 
in  eontent  commensurate  with  the  needs  of  the  learner  are  important  professional  free^ 
doms  that  should  rest  with  the  teacher.  And  yet  we  find  hosts  of  teachers  who  chose  not 
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td  aeeept  these  freedomi  and  are  willing  to  follow  prepackaged  educational  strategies  and 
^€tum  in  which  they  have  not  had  one  iota  of  input  or  any  form  of  decisionmaking. 

One  of  ths  clearest  dsngeri  In  modtrn  locicfy  ii  fhof  men  end  women  will  les#  fhe  eKperitinee 
@f  p@ltl€i^!ng  in  mesnlogful  declii™  eanceming  f  heir  own  life  and  wofk^  fhaf  fhey  will 
bfieoms         In  fhe  meGhlne  ^cqu»  fhey  feel  like  csgs  In  fhe  maehine.  All  foo  often  today 
they  are  Inert  eornponentl  of  the  groups  not  participating  in  any  signiRcsnt  way  but  simply 
being  €Orr!id  along  like  grains  of  sand  In  a  bgekit*  (3^  p^  59) 

■  Freedom  ii  a  requirement  that  must  be  felt  and  gxercised  in  the  executiion  of  one's 
profeiiional  reiponiibUitles  as  a  teacher  in  a  free  society  where  individual  fulfillment  is 

'.a  goal  of  the  educational  process.    Rigid,  dictated  and  lock-step-preicrlbed  programs 

r  cannot  exist  where  teachers  understand  and  respect  their  freedom  Just  as  those  New 
England  patrioti  understood  and  respected  their  freedom  against  tyranny  some  two  hun^ 

f^;  dred  years  ago. 

Ai  teachers  and  leaders  in  the  industrial  arts  profession,  I  hope  and  pray  that  you 
wUl  be  fiU^  with  the  vision,  the  vigor  and  the  enthusiasm  — that  there  are  things  you 
:  .wpmt  to  do;  ^  that  there  are  ideas  you  want  to  test  and  apply,  ^  and  that  there  are  princlplei 
J^lttid  prQC^urea  tfiat  you  want  to  challenge  and  evaluate  in  the  cauldron  of  education  for  a 
;  freedom-loving  people.  And  likewise  I  hope  and  pray  there  Is  not  am  among  you  who 
/  wuld  ^ve  up  your  opportunity  for  freedom  as  a  professional  for  something  that  is  eaiier, 
out  and  dried,  and  roudnized  by  the  clock  and  day, 

Mgeh  education  today  Is  monumentally  ineffeetlve.    All  too  often  we  ore  giving  young  people 
eut  flovyers  when  we  should  be  teaching  them  to  grow  their  own  plants.  We  are  ituffing  their 
i      heads  with  the  pfodijcts  of  earlier  innovation  rather  than  teaching  them  how  to  innoyote.  We 
thinf^^of  the  mind  as  a  stofebouse  to  ^  filled  rather  than  si  an  instrument  to  be  used,  (2,  p.  68) 

1  also  want  to  remind  you  that  freedom  never  walks  alone  in  any  effective  society, 
iocial  order  or  governmental  unit.  It  has  a  constant  companion  that  each  of  us  muit 
adopt  If  we  are  to  share  the  privilege  of  freedom  in  any  way  that  freedom  will  prosper  and 
endure.  That  persistent  companion  of  freedom  is  responsibility  —  responsibility  to  carry 
your  share  of  the  burden  of  government,  of  the  profess  ionj  of  the  functioning  of  the  home, 
gchool,  or  ioelety  wherein  you  enjoy  the  fruits  of  a  free  person, 

,*,ln  short,  It  ll  necesfory  to  ei^amine  the  eopoqity  of  the  individual  to  accept  the  responii= 
blllty  of  freedom  and  the  oondltloni  under  whioh  he  will  ^eflflce  hli  freedom  to  gain  other 
ob|e€ti Vtl. , , .  (3,  p,  ?0) 

If  we  ignore  the  responsibilities  that  must  be  shared  in  a  free  society,  we  will  surely 
lose  our  freedom,  for  freedom  without  responsibility  soon  degenerates  into  anarchy.  This 
_  is  a  point  that  each  of  us  must  understand;  it  is  an  issue  that  will  demand  more  and  more 
,  cohslderation  as  we  double  our  population,  as  we  move  into  an  urban  society,  and  as  the 
;  Impact  of  our  Individual  actions  have  an  influence  on  increasing  numbers  of  people.  The 
freedoms  and  accompanying  responsibilities  of  Robinson  Caruso  on  that  lonely  island  were 
of  one  dimension,  but  those  of  us  who  live  in  Twentieth  Century  America  have  an  entirely 
dttfferent  dimension  of  involvement  widi  toth  freedom  and  responsibility. 

It  is  important  that  the  teacher  see  his/her  acceptance  of  freedom  in  light  of  the  much 
wider  sphere  of  human  interaction  that  extends  to  each  and  every  student  and  to  ttie  limits 
V  of  tiieir  bounds  of  activity.  The  ingredienis  of  purpose  and  commitment  to  the  ideals  of 
"  personal  freedom  interacting  with  the  complex  goals  of  the  larger  affected  dimension  of 
:  lives  and  tiieir  fulfillment  become  the  substance  of  meaning  for  the  teacher, 

^•,Bgt  each  kind  of  meaning  implies  a  relotlonihlp  betwien  the  person  and  iome  lorgef  syst^ 
of  ideas  or  yalueSf  a  relati^lhip  involving  obllgationi  ai  well  as  rewardi.  In  the  Individyal 
Wf^f  meaning,  purple  and  oommitment  are  Inseparable,  When  a  man  sycceeds  in  the  search 
;       for  Identity  he  hos  found  the  answer  not  only  to  the  question  "Who  am  1?  "  but  to  a  lot  of  other 
y  '       questlans  taoj  '*What  must  I  live  up  to?  What  are  my  obligations?  To  what  must  1  commit 
myieff?  (3,  p.  103) 
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And  my  young  friends  of  The  American  Industrial  Arts  Association  1  hope  that  you  too 
have  taken  a  page  out  of  the  books  of  our  founding  fathurs,  I  hope  that  as  you  teach  you 
will  relish  tiie  freedom  that  a  great  teacher  needi  and  desirt-s  in  order  to  Cope  with  the 
many  and  diverHt?  challungeH  of  education  in  a  complex,  dynamic,  and  free  society. 

You  have  learned  of  the  great  variations  that  exist  among  individuals  with  respect  to 
their  giftedness,  interests,  ambitions,  motivations,  physicu!  and  mental  nbilltleSi  back- 
grounds, securities,  insecurities  and  a  host  of  other  factors  that  contribute  to  making  up 
each  person*  And  for  those  of  you  who  have  not  taught  in  our  public  schools,  you  will 
dome  face- to -face  with  that  reality  svhen  you  do  go  out  to  teach.  It  is  at  that  time  when 
the  sincere  and  competent  professional  teacher  will  realize  the  fallability  of  highly  pre- 
scriptive programs  for  all  students  in  a  glwn  class  or  grade  level. 

It  is  at  this  point  where  you  will  need  the  freifUom  to  be  yourself  —  the  freedom  to 
deilgni  to  contrive,  and  to  innovate  with  instructional  procedures,  —  and  the  freedom  to 
deal  with  the  content  so  that  mnximum  individual  development  of  each  student  may  be 
attempted* 

If  the  teacher  is  willing  to  give  up  the  freedom  of  decisionmaking  in  his  conduct  of 
the  teaching  process,  he  must  also  be  cognizant  of  what  he  accepts  in  its  place.  Other- 
wise, he  might  find  himself  in  the  same  position  of  the  hordes  that  enslaved  themselves 
to  the  dictates  of  Hitler,  Mussolini  or  Stalin, 

As  a  public  school  educator  you  must  examine  the  value  and  effectiveness  of  the 
alternative  to  professional  freedom  with  respect  to  accomplishing  the  mission  of  public 
education  in  these  United  states,  You  muBi  xamine  the  alternative  in  terms  of  its  con- 
sistency with  the  best  that  is  known  in  the  areas  of  learning  tlieory  and  pedagogical  prac- 
tice. You  must  examine  the  alternative  with  respect  to  its  recognition  of-  and  attention 
to  — the  concepts  of  individual  differences  and  the  pursuit  of  educational  practices  that 
strengthen  such  individuality,  You  must  above  all  examine  the  alternative  to  freedom  on 
the  part  of  the  teacher,  with  respect  to  svhat  vested  interests  are  served  by  the  alternative. 

The  issue  of  freedom  takes  on  two  important  dimensions.  There  is  the  freedom  that 
the  teacher  takes  upon  him /her- self  whedier  that  be  one  of  an  analyticaU  creative  prob- 
lem-solving individual,  or  that  of  a  conformist  to  a  lock-step  program.  The  other  impor- 
tant dimension  goes  beyond  the  selfand  extends  to  his  or  her  responsibility  to  the  students 
and  the  society  in  which  the  teacher  functions. 

A  mganingfj!  relgtionihip  befween  fhe  lelf  and  ygluis  ihoi  lie  beyond  \hm  self  is  not  mssm- 
pqfible  wifh  individual  friedom*  On  fhe  eenfrary^  li  ii  an  eisenHal  ingredlenf  of  the  inner 
strengfh  that  muif  eharacferlEe  fhe  free  man*  The  man  whs  hai  eijabliihed  ernQMonal,  rnara! 
and  ipirituql  ties  beyond  fht  self  gainl  the  strength  needed  ts  endure  the  rrqori  sf  freedom 
(3.  p.  93) 

Thus  m\  ends,  in  examining  the  logic  behind  one*s  willingness  to  give  up  the  free- 
dom of  profe  .unal  initiative,  decisionmaking,  ordering,  and  structuring  in  favor  of  that 
which  is  easier  (that  which  requires  a  minimum  of  planning,  ordering,  or  structuring)  it 
is  quite  apparent  that  the  "self'  is  what  is  being  served  and  that  beyond  the  self  may 
well  be  negler  ^^^d. 

AlsOj  it  ossiblo  that  a  much  closer  examination  must  be  made  of  our  teacher  edu- 
cation proce.^.-ies  as  svell  as  of  tliose  who  are  permitted  to  enter  into  the  profession  in  a 
free  society. 
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JNew  Directions  from  Old— Evaluation 

Wftyna  Nelsen 


II::  E\^u&tion  has  been  a  topic  which  hae  had  its  share  of  atrention  in  the  past,  but  one 
^Jgfhlch  i§  now  becoming  more  important  than  ever.  In  this  day  of  criteria  referenced 
f^^ducsdorit  CBTE  and  educational  accountabilityi  it  is  imperative  that  educatore  be  able 
determine  progreis  towards  a  given  set  of  objectives.  The  following  statements  as  to 
^8  ^tufe  difectlQn  of  evaluation  by  Dr.  Kendail  Starkweather  of  the  University  of 
.4  Marylsrid  are  most  sup^rtlve  of  the  need  for  a  well  developed  evaluation  program* 

ToQcheni  will  be  €£€Ounfsble  and  measurtd  by  their  product  sfudenf  outcanei* 

Eyaludtion  models  will  ^  ^sad  upon  q  more  qnatytlEdj  IndlvidualiEtd  bahovioroj  ehange  eon^ 
Ifruct  wUh  enphosii  on  parsonol  goal  gtfQinmenh 

Th«  affectlvt  domain  and  yoluoi  and  value  iyifemi  will  become  mqfe  imporfranf, 

^:  If  one  accepts  these  directions  for  evaluation^  then  indeed  there  is  a  very  pressing 
•  a^^  for  an  int^sive  examination  of  old  and  new  evaluation  techniques.  It  is  towards  this 
tiiat  this  presentation  has  been  preparedp  There  are  two  sections  to  the  presentation* 

f;Thm  first  secdon  deals  with  the  use  of  a  system  of  specifications  for  the  determination  of 
ti^Uition  leehnlques.    The  second  section  deals  with  some  possible  variations  on  ac= 

;  cepted  evaluation  tachnlques^ 


leetlON  i    A  SYlTf  Ml  approach  to  TfCHNIQUE  SELECTION 

^-  The  use  of  a  table  of  specifications  is  not  at  all  new  or  different*  What  is  somewhat 
Mnnovaflve  about  this  application  is  the  way  in  which  a  system  is  being  used.  In  the  past 
y  whtn  a  table  of  specifications  had  been  used,  its  purpose  was  to  ensure  that  the  number 
c  distribution  of  questions  in  a  given  evaluation  technique  closely  approximated  the  in-^ 
J^sQTUCtion  which  preceded  it.    In  the  case  of  this  system,  instructional  emphasis  is  not 

being  directly  compared  or  linked  to  the  evaluation  techniques,  but  rather  to  the  relative 
'  priority  of  objectives,  broken  down  into  three  domains.  There  are  several  advantages  to 
'"this  approach.  The  first  is  that  the  selection  of  evaluation  techniques  will  be  removed 
^  frDm  tiie  ^t  reaction  level  to  a  more  educationally  sound  process.  This  is  not  to  say  that 
fif  th#re  is  a  valid  reason  for  not  using  a  technique,  that  it  must  be  used,  but  rather  tha| 
j;  ioma  of  the  techniques  which  until  now  have  been  under-utilized  may  now  be  considered*  - 

It  is  important  that  the  distribution  of  evaluation  techniques  parallel  the  objectives  of  the 

course. 

In  order  to  use  the  system  as  presented  it  is  a  two  step  process,  First,  the  objec- 
rvtlves  of  the  course  must  be  listed  in  terms  of  their  domains,  and  then  they  must  be  totaled 
;  ID  see  that  they  are  ranked  in  order  of  priority.  The  domains,  cognitive,  psychomotor 
^and  affective,  must  be  broken  down  into  four  categories  or  levels*  It  is  important  that 
l^e  cognitive  domain  be  broken  down  into  the  high  and  low  levels  of  learning, 
^  '  The  ne^t  step  iti  the  process  is  to  take  the  evaluation  techniques  available  and  deter- 
omlne  Ae  domains  which  each  evaluates* 

^i--  Having  completed  the  preceding  steps,  one  can  gothrough  the  rated  listing  of  evalua- 
techniques  and  using  theprlority  which  was  deveioped  from  the  analysis  of  objectives, 
lalect  die  techniques  which  best  fits  his  priority*  in  terms  of  the  theoretical,  all  one 
|Mai  to  do  at  this  point  is  administer  the  various  techniques,  weighing  them  equally,  and 
i|jd^a  evaluation  program  will  be  directly  related  to  and  reflective  of  die  objectives  which 
^•were  established.  Unfortunately  though,  one  must  modify  the  evaluation  techniques 
S^i^ected,  using  factors  which  affect  the  individual  situation.  Specifically,  the  use  of  the 
pl^dividual  project  in  a  school  system  which  cannot  afford  the  cost,  must  be  excluded* 
f^yiother  such  example  would  be  teaching  in  a  subject  area  which  does  not  have  a  standard- 
Ijli^  test  prepared*  If  this  is  the  case  then  it  would  be  most  impractical  to  use  this  tech- 
Ijaique.  One  may  not  have  the  room,  or  small  enough  class  to  use  a  practical  test  so  that 
^tibe  appropriate  shifts  in  evaluation  techniques  must  also  be  made*  em  ember  it  is  im- 
iipoiftanc  to  have  somefamiliar,  as  wellassome  new,  techniques  in  any  evaluation  program. 


SfGTION  11  -  VARIATIONS  ON  ACCf  PTED  EVALUATION  TECHNIQUES 


The  final  section  f)f  this  p^ipc-r  [a  porfnibly  rhc  mn^r  iinporrant.  It  Uealp  with  two  spe- 
cific wavH  of  evniuijling  [M-'gru^H  or  tk'vt'h>pniunt  in  lAw  afft'Ciivt-  doiiuiin,  l'.arlicr  in  the 
paper  the  industrial  arU  interaction  analyHiH  wnn  nllikled  to,  now  it  is  time  to  deal  wftli 
It  V  some  depth.  Its  pur^ac  at  the  time  of  inception  waw  rn  ovriluate  cjn  an  objectlvo 
scale  the  performance  of  the  student  renchcrH.  f  he  idea  wn??  that  by  requiring  smip  de- 
cisions using  exacting  classifications  which  were  vury  HimpliHtic,  one  could  get  an  honest 
picture  of  what  was  going  on  in  the  cla^Hroom, 

The  big  problem  with  this  .system  being  uned  in  tlit'  fvaluatlon  of  HtudentB  in  that  it 
was  developed  for  use  on  a  more  or  lesn  one  to  anv  level.  In  order  to  circumvent  this, 
it  is  necessary  to  concentrate  c:n  only  fuur  or  Ichjs  students  at  a  given  time,  ^ince  the 
number  of  responses  will  be  greatly  increased  due  to  the  extended  period  of  time  over 
which  these  observations  may  take  piaCL-j  this  i>^not  a  problem,  Tlw  one  thing  which  must 
be  kept  is  the  use  of  uniform  claBSificationH  or  descriptions  of  the  activity  taking  place. 
Another  factor  which  must  be  respected  in  that  the  number  of  observations  of  the  Individ- 
ual must  be  kept  approximately  the  same.  The  rotation  of  the  day  upon  which  the  observa- 
tions are  taken  is  nlno  imixjrtant  so  that  the  ntudent  who  would  otherwise  be  observed 
every  Friday  will  not  be.  Thetir-o  svithin  the  cUihh  period  nuist  also  rotate.  It  is  possible 
that  a  student  returning  from  a  ^ports  activityi  who  wan  evaluated  at  the  heginning  of  the 
class^  may  in  fact  got  an  extremely  poor  rating. 

The  thing  that  remains  after  numerous  observations  have  been  made  is  the  quantifi- 
cation of  the  data.  It  is  of  no  use^  unless  it  somehow  fits  into  the  total  evalu.;  ion  pro- 
gram.  One  way  of  quantifying  the  data  is  to  assign  each  of  the  descriptors  a  numeric 
value  from  negative  2  to  positive  2.  ny  doing  this,  two  things  have  been  accomplished. 
The  data  is  now  on  a  five  point  scale  and  zero,  which  indicates  acceptable  but  not  out  of 
the  ordinary  behavior^  can  easily  be  cnr.^erred  to  a  which  by  definition  in  most  sys- 
tem s  should  stand  fur  average.  \\y  '  this  system  there  arc  two  options  open  to  the 
teacher.  The  first  being  that  of  esr  -hing  minimum  levels  of  expectations,  in  terms 
of  the  overall  ratings,  which  is  tantai.hiunt  to  criterion  referenced  rvaluation;  and  the 
second  option  is  to  compare  the  ratings  of  all  the  individuals  in  the  class  which  would 
give  a  norm  referenced  evaluation. 

There  is  the  additional  possibility  of  using  tfiis  inHrnmient  for  peer  evaluation.  If 
all  the  considerations  previously  presented  about  peer  evaluation  are  taken  into  account, 
one  could  give  this  form  toanynumberof  students  and  have  them  make  the  snap  decisions 
using  only  actual  observations  which  fit  the  pattern  of  the  form.  In  other  words  by  forcing 
the  decision  in  a  short  period  of  time  and  making  the  decfsion  a  descriptive  one  rather 
than  a  value  one  the  peer  evaluation  may  be  more  useful  than  it  would  be  in  other  sys- 
tems. The  individual  making  these  observations  could  be  Just  one  student  evaluating  or 
observing  another  or  a  group.  I'his  device  could  have  some  potential  in  terms  of  the 
group  project  svhorc  the  leader  of  the  group  would  have  a  positive  way  of  reporting  the 
activities  of  its  members  and  the  members  of  reporting  on  the  activity  of  the  leader* 
This  form  of  recording  and  processing  information  about  the  students  activities  will 
at  first  require  a  good  deal  of  work  and  initiative  on  the  part  of  the  individual  teacher^  but 
it  has  as  its  reward  a  very  positive  way  of  using  observations  in  evaluation.  The  dale, 
times  and  actual  facts  of  the  student  activities  will  be  much  appreciated  by  the  parent 
when  he  or  she  inquire-  abfjut  his  child,  in  the  past  one  very  bad  day,  or  couple  of  days^ 
has  meant  that  the  sti.>.jcnt  is  'marked'  .or  the  rest  of  the  semester.  With  this  system 
attendance  is  a  factoj^  as  well  as  the  total  pattern  of  behavior.  There  is  always  the  option 
of  assigning  a  zero  to  a  day  absent,  assigning  a  negative  mark  or  of  redoing  the  observa- 
tion. At  the  teacher's  disc  ret  ion,  of  course,  these  decisions  are  made  and  adhered  to  for 
the  entire  repeating  time. 

The  last  thought  or  idea  to  be  presentetl  in  this  paper  is  the  idea  of  using  forced  — 
preference  test,  possibly  similar  to  the  l^dw^ards,  to  determine  if  in  fact  there  has  been  a 
change  in  the  attitude  of  the  student.  Hie  areas  that  can  he  asked  in  terms  of  attitude  are 
tool  usage  and  carej  safety,  work  habits  and  many  others.  The  way  this  sample  test  has 
been  developed  is  to  give  the  individual  a  choice  of  two  items.  In  each  case  the  items  are 
rated  in  terms  of  their  being  negative*  positive,  very  negative  or  very  positive.  By 
varying  the  combination  of  choices,  pattern  of  responses  develops,  'Take  the  three  sets 
of  responses  presented  in  the  following  example,  and  assume  that  the  choices  marked 
have  been  selected  by  a  given  individual,  what  does  this  tell? 
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Given  a  eholce  t  would  rothen 


Use  □  ohl^l  OS  d  lorewdriver  or 
Tolk  to  my  friends 


A«  Put  a  brektn  fool  book  on  the  rock  or 
*B,  Use  the  wrong  f^l  so  long  os  the  tool  is  not  harmed » 


In  advance  of  adminiitering  this  type  of  exam inat ion  either  the  teacher  or  a  jury  of 
-teaehers  should  have  defined,  firsts  the  statements  in  terms  of  their  degree  of  poeitive^ 
nail  andj  second^  grouped  the  responses  according  to  the  basic  areas  as  presented  above* 
;  If  that  had  already  been  done  it  might  be  found  thatg  from  the  statements  afeve  in  combina- 
Otion  with  otherSj  student  A  has  a  positive  attitude  in  terms  of  reipect  for  the  work  of  his 
^J^vm;  student  B  has  a  somewhat  positive  attitude  in  terms  of  tool  usage;  and  student  C  has 
\  a  negative  attitude  in  peer  relationships*  Of  coursej  tiie  few  responses  given  here  serve 
f  f  ttnly  as  an  example.  The  forced  preference  test  may  in  fact  seem  unfair  inasmuch  as  the 
' '  Individual  coidd  be  confronted  with  two  bad  choices.  The  only  Justification  is  that  one 
choice  should  be  better  than  the  others  that  being  the  case  the  individual  is  not  penalized 
•  for  choosing  a  negative  response  but  rather  is  penalized  if  he  makes  the  worst  of  two 
iC  cholceg. 

It  ihould  be  understood  that  this  instrumCTt  as  presented  is  only  in  the  developmental 
,  Statei,  it  must  go  through  many  more  modifications  before  it  will  be  finalized. 

As  a  point  of  interest,  possibly  one  use  of  this  test  would  be  in  a  prepost  arrangement 
where  there  could  be  verification  of  the  formulation  of  positive  values  and  attitudes. 

One  assumption  which  has  been  made  is  that  there  is  a  correlation  between  the  values 
and  attitudes  as  determined  by  this  test  and  the  overt  activities  in  the  classroom  which 
relate  directly  to  the  areas  idenrified,  i.e.,  tool  usage,  safety,  etc.  In  order  to  validate 
the  findings  of  the  test,  one  could  take  the  observaiions  obtained  in  the  method  previously 
presented  and  check  the  degree  of  correlation  between  these  observable  acts  and  the  re- 
,  suits  of  the  forced  preference  eKamination.  One  should  expect  a  positive  degree  of  sig= 
/  nlftcant  correlation  which  tends  to  support  the  validity  of  two  proposed  techniques^ 


Hopeftilly  a  lot  of  ideas  have  been  presented  and  much  new  and  old  information  of 
value  has  been  passed  on.    Evaluation  is  a  process  which  throughout  its  existence  has 
been  changing*  Change  is  a  major  element  of  evaluation*  If  there  is  no  changej  then  there 
is  little  need  for  the  evaluation.   This  brings  up  a  point  which  should  go  without  saying, 
-■-a valuations  which  take  place  and  which  are  not  shared  with  the  individual  do  nothing  to 
'  help  diat  individual  improve  or  change*  Possibly,  not  all  the  information  gathered  through 
-  the  use  of  these  evaluation  instruments  should  be  recorded  for  Just  anyone  other  than  the 
■  individual  involved*  The  values  and  attitudes  which  one  attempts  to  measure  are  a  func- 
tion of  the  evaluators  and  as  such  might  not  possibly  be  those  which  the  Individual  being 
avaluated  should  or  could  be  held  responsible  for.  This  is  not  to  say  that  the  information 
:  gathered  in  the  spirit  of  determining  progress  and  position  Is  bad,  but  no  matter  how  good 
anyAing  in  this  world  is  it  can  be  used  improperly.  It  is  for  this  reason  that  one  must 
iet  out  to  find  the  most  positive  ways  in  which  to  determine  educational  progress  and  the 
inmost  ethical  and  objective  way  of  reporting  it* 
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ERIC:  A  Source  of  New  Horizons  in  Industrial  Arts  Education 

Richard  C.  Erickson 


Professional  educators  are  continually  searching  for  new  horizons  or  new  ways  to 
function  more  effectively  in  their  current  and  anticipated  positions*  It  is  recognizad  that 
for  any  professional  to  respond  creatively  to  present  challenges  and  to  anticipate  new 
ones  he/she  must  keep  abreast  of  the  recent  developments  in  his/her  field  and  related 
fields*  However^  the  vast  amounts  of  inforrnation  and  resources  for  focusing  and  shaping 
professional  practice  makes  it  difficult  for  the  unaided  professional  to  keep  up  with  these 
new  horizons. 

The  purpose  of  this  paper  is  to  briefly  present  and  CKplofe  an  aid  or  information 
system  that  industrial  arts  educators  will  find  useful  in  helping  them  to  identify  and  laam 
about  the  new  horizons  inthisareaofeducationj  the  NIE  sponsored  Educational  Rasourcai 
Information  Center  (I^HIC)  and  its  Clearinghouse  in  Career  Education*  The  paper  will 
offer  a  brief  overview  of  the  ElUC  system,  identify  and  present  eKample  types  of  items 
in  the  ElUC  data  base  that  svould be  useful  to  industrial  arts  educators  and  briefly  dlscuis 
the  techniques  that  can  be  used  to  obtain  information  from  the  ERIC  system. 

WHAT  IS  ERIC? 

ERIC  is  a  national  information  system  designedj  developed  and  implemented  soma 
ten  years  ago  by  the  U.S*  Office  of  Education,  and  presently  is  administered  by  the  Na^ 
cional  Institute  of  Education.  The  purpose  of  the  system  is  to  provide  ready  access  to  de- 
scriptions of  exemplary  educational  programs,  research  and  development  efforti  in  edu^ 
cation*  and  related  information  and  materials  from  disciplines  outside  of  education  tiiat 
can  be  used  in  preparing  and  offering  effective  educacional  programs*  Through  a  national 
network  of  sixteen  specialized  clearinghouses  (each  focusing  on  special  areas  within  tha 
broad  field  of  education)  current  significant  information  is  monitored,  acquired^  evaluated, 
abstracted^  indexed  and  listed  in  ERIC  reference  publications*  The  combined  efforts  of 
the  ERIC  Clearingliouses  have  resulted  in  a  tremendous  data  base  or  collection  of  re* 
aources  in  education. 

The  ERIC  Clearinghouse  in  Career  Education  is  at  Northern  Illinois  University  and 
it  has  as  Its  area  of  focus  or  scope  the  literature  in  industrial  arts,  adult,  vocational  and 
technical,  and  career  education,  ERIC/CICE  Is  by  far  the  largest  single  contributor  to 
the  ERIC  data  base* 
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WHO  USES  ERIC? 


Educators  of  all  lypen  use  iOUC  Tent'hCTs,  adminiRtratofrt,  .^upervlHors^,  curriculum 
Speclailits,  Industrial  trainern,  ruaeurchurH,  caryer  guldancG pe^rHoniK^lancI  state  dt'pnrt- 
mine  perionnel  areiomeexarn.plesofiho.5u  who  find  the  MKIC  data  base  a  useful  resource, 
Moreovtr  It  ii  a  partlculary  valuable  resource  for  industrial  arts  educators  Heoking  tor 

1*  L^m  sboyf  new  inifrusHonsI  feehniquas  ond  maftrlali  in  Indusfrial  arts  education. 
2,  Idenfl^  and  Oppl^  new  progrQin  mqhqgemenf  tosli  and  pfaefiEes  in  fhelr  \qqq\  programi^ 
3«  DUcQver  nisterlQll  and  prsjecfi  uie^l  f@f  fhsir  prsfssslsnal  dsveldpmenN 
'■       4m  lCt«p  up  to  dqfe  CMI  new  deyelopmenfi  within  fheir  technteQl  ipeelali-y. 

5,  Obtain  fhe  Isfeit  InformsHon  for  preparing  proposals  for  researeh  projeefs  snd/or  for  new 

dnd  txpqndfid  pr^rams, 
6«  Keep  up  fo  dqfe  on  reiesreh  in  indusfrlol  orts  eduqsHon  snd  relsfed  sress  of  edgqqMon. 
7«  By! Id  s  pefSonsliEed^  Iqw  eosf  profess! onat  librsry^ 

WHAT  DO  THEY  OBTAIN  FROM  ERIC? 

The  ERIC  data  baie  includes  many  types  of  materials  ranging  from  journal  articleBi 
project  reportij  curriculum  guidesj  research  reports,  bibliographies,  to  conference 
preientationa.  Becauie  ERIC/CICE  is  by  far  the  largest  contributor  to  this  data  basej 
induitrial  arts  educators  who  approach  this  data  base  with  one  or  more  of  the  foregoing 
reasons  for  doing  so  will  certainly  obtain  some  valuable  output. 

The  key  to  the  data  base  is  the  ERIC  descriptors,  or  vocabulary  of  terms  used  to 
Index  each  document  included  in  the  collection  and  make  it  easy  to  retrieve  documencs 
either  by  a  manual  search  or  through  the  use  of  a  coniputer  search*  The  documents 
dienaselves,  once  located,  are  available  either  from  their  originacing  source  or  from 
ERIC  ir\  paper^  and/or  on  microfiche.    The  latter  is  a  photographic  process  that 

repfoduces  documents  on  approximately  4  by  6  inch  film  cards  which  can  accommodate 
up  to  98  pagai  of  normal  sized  text*  Most  colleges  and  universities  concerned  with  teacher 
education  and  itate  departments  of  education  will  have  in  their  libraries  microfiche  for 
mil  documents  that  have  been  entered  into  the  EHIC  data  base,  which  currently  number 
In  excess  of  200,000  documents  and  continues  to  grow  each  week*  The  ERIC  collection 
truly  ii  a  library  of  the  future*  It  is  a  library  witiiout  walls,  books,  shelves  or  card 
eat^ogs  ^  a  library  where  the  stacks  or  the  entire  collection  of  up-to-date  published  and 
unpublished  materials  can  be  quickly  searched  either  by  reviewing  bound  and  indeKed 
Abstracts  of  these  materials  or  by  using  a  computer  search* 

~  This  library  has  the  power  to  assist  its  users  to  obtain  the  most  comprehensive 
coUectton  of  information  in  areas  of  their  choice --and  do  it  quickly.  As  indicated  enrlier=^ 

key  to  this  unique  library  is  the  EHIC  descripcors*  They  are  presented  in  the 
Thesaurus  of  ERIC  Descripcorsi*  Each  document  is  assigned  several  descriptors  or  terms 
as  it  is  indexed  and  entered  into  the  ERIC  collection.  These  descriptors  then  can  be  used 
to  aiiist  users  in  searching  the  data  base  and  identifying  documents  that  contain  what  the 
ueer  is  currently  seeking,  Forexamplei  the  Thesaurus  contains  terms  such  as  aerospacei 
graphic  arts,  power  mechanics  and  similar  terms  which  might  be  useu  by  industrial  arts 
'taachers,  depending  on  their  Information  needs, 

ERIC  also  prepares  two  otfier  publicati6ns  to  assist  users  =  Resoivi'ces  in  Education 
(RIB)  and  Current  Index  to  _J_QUfnals_  in  Education  (CUE)*  RIE  is  a  monthly  abstract 
Journal  annQuncing  all  tiie  materials  that  have  been  entered  into  the  ERIC  data  base  dur- 
ing ^e  time  period  covered  by  that  particular  issue.  Each  entry  in  HIE  is  indexed  by 
aubject,  author  and  the  institution  which  developed  it, 

ClJE  is  a  monthly  guide  to  the  periodical  literature  which  covers  more  than  700 
;#ducational  and  education=related  publications*  It  contains  brief  annotations  for  each 
mntry  and  is  also  indexed  by  subject  and  author* 

WHAT  ARE  SOME  USEFUL  WAYS  FOR  INDUSTRIAL  ARTS 
;f  DUeATORS  TO  INTERACT  WITH  ERIC? 

The  ERIC  microfiche  collection,  its  associated  publications,  and  CICE  can  be  ap- 
proached and  made  to  work  for  you  and  other  industrial  art^  educators  in  several  ways. 
jFor  examplej  newly  received  issues  of  RIE  and  CUE  might  be  browsed  each  month  by 
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individual  teachers  and  administrators  or  sy s tenia tically  monltort'U  by  a  selected  local 
reviewer  who  forwards  Ustlngs  of  documents  that  would  be  of  inturest  to  various  local 
professional  perHt)nnel,  nicluding  InuuHtrial  arts  personnel.  In  addition  to  providing  a 
general  overview  of  what  i«  happening  in  a  particular  area,  Kuch  browsing  or  monitoring 
usually  leads  to  reviewing  in  their  entirety  one  or  iiiure  documentH  that  prick  one's  in- 
terest. Such  documents  can  be  retrieved  from  a  local  [-IRIC  microfiche  collectioni  pur- 
chased individually  from  ERICi  or  obtained  from  their  original  source. 

Reviewing  in  depth  all  documents  in  a  particular  subject  area  is  a  second  way  indus= 
trial  arts  educators  might  choose  to  use  the  ElilC  collection.  For  example,  a  drafting 
teacher  might  choose  co  review  issues  of  RiEand  CUE  to  identify  all  documents  that  have 
been  entered  under  subject  areas  like  drafting  or  engineering  graphics,  and  select  those 
that  he/she  desires  to  review  in  depth  in  order  to  keep  current  with  the  latest  develop- 
ments in  the  field.  These  documents  would  then  be  obtained  from  one  of  the  af foremen- 
tioned  sources. 

As  industrial  jrts  educators  begin  to  undertake  tasks  which  require  an  indepth  litera- 
ture review  (1,6.,  when  developing  new  programs,  significanUy  upgrading  existing  pro- 
grams, or  conducting  research  projects)  they  will  want  co  do  an  indepth  search  of  the  itRIC 
collection  to  find  everything  that  is  pertinent  to  their  selected  task.  In  these  instances,  the 
ERIC  ThggajjrUff  would  be  consulted  to  identify  all  descriptors  relating  to  the  task.  These 
descriptors  would  then  be  used  in  conjunction  with  current  issues  of  RIR  and  CIJli  (and 
the  annual  indexes  for  both)  to  identify  all  documents  in  the  \i\UC  collection  that  should 
be  included  in  the  literature  reviews  Of  course,  an  indepth  search  of  this  type  is  facilitated 
greatly  if  a  computer  is  used  to  search  the  ERIC  tapes.  The  computer  output  contains  the 
same  resume  information  as  that  presented  for  the  document  in  RIH  or  ClJE, 

ERIC/CICE  is  one  among  several  installations  across  the  nation  that  has  the  capa- 
bility to  do  computer  assisted  searches  of  the  YUUC  data  base.  It  provides  this  service 
to  in- scope  users  at  a  nominal  cost  as  a  part  of  the  NIU  Information  Program  in  Career 
Education.  In- scope  users  can  initiate  a  crjmputer  search  of  the  IHUC  data  base  either 
by  mail  or  by  telephone,  Mowever  the  latter  approach  has  proven  to  be  the  more  efficient 
and  effective  approach. 

When  reoccur  ring  requests  for  searches  in  a  particular  topical  area  become  numer- 
ous enough  to  become  obvious,  ERIC/CICE  preparea.an  informal  bibliography  for  that 
topic  and  includes  it  in  Its  informal  bibliography  series.  These  bibliographies  contain 
author  and  title  indexes,  may  be  purchased  at  a  cost  far  less  than  that  of  an  independent 
computer  search,  and  are  mailed  out  in  the  return  mail,  A  listing  of  the  currently  avail- 
able informal  bibliographies  is  available  from  EHIC/CICE  upon  request, 

ERIC/CICE  also  has  developed  and  implemented  a  system  for  selective  dissemina- 
tion of  information  (SIJI)  that  can  be  purchased  by  individuals  or  institutions  on  an  annual 
subscription  basis  at  a  moderate  cost.  The  SDl  program  provides,  on  a  quarterly  basis, 
an  update  on  all  documents  that  have  been  entered  into  RIE  and  CUE  in  a  prespecified 
area  of  conceni  during  the  past  quarter.  For  example,  an  individual  Industrial  arts 
teacher  might  subscribe  to  receive  resumes  for  all  documents  concerned  with  a  subject 
area  like  power  mechanics  or  graphic  arts,  Once  the  area  of  interest  Is  identified  the  SDl 
program  will  provide,  every  three  months,  an  update  on  the  materials  that  had  been  en- 
tered into  the  ERIC  collection  in  that  subject  area  during  the  past  quarter, 

A  brief  overview  of  ERIC,  what  is  in  it,  and  some  useful  ways  for  industrial  arts 
educators  to  make  ERIC/CICE  work  for  them  has  been  presented  here.  The  emphasii 
has  been  on  the  power  of  F4RIC  and  ERIC/CICI'  to  assist  them  obtain  information  quickly, 
accurately,  and  ineKpcnsively*  The  educational  programs  and  the  youth  and  adults  that 
each  of  you  seek  to  ser%'e  certainly  deserve  the  added  efficiency  and  effectiveness  that 
ERIC/CICE  can  bring  to  fulfilling  your  information  needs  if  you  choose  to  use  it  as  a 
source  for  new  horizons  in  your  industrial  arts  program, 

Dr.  ffrckssn  Is  a  prefesior  of  Induifry  and  TechnolQgy  and  Asssefofe  Dfreefor  of  f he  ERIC  Cltarlnghousi 
In  Coreir  fdueoflon  ef  Northtrn  iliinoii  Unryenity^  Dekalb,  III, 
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'  Heritage  to  Horizons  in  Industrial  Education  Research 

Robert  L  Shearer 


"Tom^t  edueaters  and  laymen  dlikaj  fhe  lueetsi  of  the  lehool  U  determined  by 
fvenfi  whigh  ocqur  during  ihm  educdfive  procasii  fhe  curricu lum^" 

Daniel  L,  HoySehelder,  1972 

^.  Curriculum  reeearch  in  indm trial  arts  education  has  changed  significantly  in  the 
;  past  Afcc^n  yeari  conftpared  to  previous  periods.  Studies  in  methodology,  learning  theory, 
~  immietlonal  iJitory  and  teaching-leamlng  activities  have  brought  about  new  instructional 

-  de^pis  within  todustrial  arti  programs  in  America*  This  in  a  brief  assessment  of  cur- 
^rtculum  reiearch  activitias  past  and  present,  and  future  needs  for  research  to  direct  and 

y  tmprovt  currlcular  offerings. 

Two  basic  assumptioni  should  be  made  at  this  point.  First  of  all,  our  time  alloca- 
tion does  notparmicus  togivaexplicitdetails  of  these  reeearch  projects  and  it  is  assumed 

_  ^at  interested  persons  would  examine  specific  research  projects  independently*  Another 
asiumption  h#ra  is  that  not  all  research  activities  have  been  reported  in  the  literature. 

:v  Soma  snidlas  may  be  in  various  stages  of  development  and  have  not  yet  been  published, 

eURRICULUM  DEVILOPMiNT 

S  /    Although  an  historical  review  is  beyond  this  report,  a  brief  look  at  the  curriculum 

^^dasi^  of  our  post  may  help  our  discussion  of  the  present  and  futures  From  its  inception 
as  m^ual  training, '  the  curriculum  within  this  discipline  was  influenced  by  the  Russian 
aystm  of  prograsiively  more  difficult  manipulative  exercises  to  develop  the  class  into 

.  skiUad  workers.  (Bennett,  1937)  The  Sloyd  system  of  education  emphasizing  individual 
instruction  was  alio  a  significant  contributor  to  the  establishment  of  manual  training.  As 

va  distinctively  different  program  of  instruction,  manual  training  claimed  that  it  met  sev- 
eral ©bjactivai  within  the  American  educational  system  that  the  above  mentioned  dis= 

f-  clplinas  could  not  meat  such  as:  Stimulating  invention,  reducing  the  drop=out  rate,  im- 
rprovlng  intarast  in  otfier  school  subjects  and  more.  This  put  manual  training  in  a  position 

-  ibf  serving  both  genaral  education  and  vocational  education,  (Householder,  1972.) 

<  M^ual  arts  instmction  grew  from  manual  training  because  its  methodology  em= 
I  'phasized  Individual  projects  and  student  design  activities,  therefore,  a  reduction  in  the 
'  :OceupEtional  centered  content.  (Feirer  and  Lindbeck,  1964.)  Industrial  arts  then  de= 
i^si^rtopad  from  manual  arts  as  an  acceptfed  discipline  title  and  is  defined  as  the  '*study  of 
I  tiia  changes  made  by  man  in  the  forms  of  materials  to  increase  their  values,  and  of  the 
i;  problems  of  life  related  to  these  changes."  (Bonser  and  Mossmanj  1923.)  The  preceding 
M  davliiition  has  generally  been  the  guide  for  curriculum  development  within  industrial  arts 
l^education. 

Householder  (1972)  illustrates  three  guidelines  in  curriculum  development  efforts^ 
^^:a  psycholo^cal  base,  a  social  base  and  a  subject  matter  base.  The  specialists  and  other 
^parsonnal  working  toward  curriculum  development  in  industrial  arts  education  should 
eartainly  conildar  more  than  subject  matter  in  designing  a  curriculum.  The  total  in= 
t^iUvidu^  and  his  social  environment  should  be  considered.  The  psychological  base  looks 

-  at  tha  suin  total  of  all  the  individual's  experiences learning,  skills,  habits  and  attitudes. 
IITha  importance  of  what  is  being  taught  is  not  how  relevant  it  is  to  the  curriculum  de- 
Ifslpiar;  but  how  the  student  will  "accept,  incemalize  and  utilize"  (Householder,  1972) 
g^hat  is  being  taught. 

=i  The  social  consideration  provides  a  base  for  curriculum  development  for  two 
u^raasonSi  First  of  all,  one  of  the  accepted  traditional  functions  of  our  educational  sys- 
pfem  ii  to  transmit  the  culture  and  social  way  of  life  to  our  youth.  Secondly,  since  mem- 
iib#rs  of  society  never  work  in  complete  isolation,  the  social  base  emphasis  Is  definitely 
llfi^nacassazy    "Elusion  into  the  curriculum  desipi. 

The  subject  matter  base  is  one  of  the  most  prevalent  approaches  to  curriculum 
^;!diiv^opnA^t«   Within  this  approach  an  organized  body  of  knowledge  serves  as  the  content 

school  subjacts.  Question!  How  much  should  be  covered?  Should  the  subject  matter 
i^l^roach  be  conceptual,  technical,  discipline^oriented  or  student^orien'^ed?  The  concep- 
^luai  approach  for  example  gives  an  emphasis  toward  illustrations,  demonstration,  experi- 


mencationa  and  other  broad  esperienccs  but  tjffcrH  Icsh  tcchnicnl  knowledge  and  fikill 
development.  Is  tIiIh  what  wo  wnnt  our  HtudenfH  m  pxporicnce?  I'hiH  queHtion  hns  not  yet 
been  complett-ly  ansiufrt'd,  for  the  range  of  currK  Aiim  research  in  the  past  han  produced 
a  variety  of  progrruTi?a  now  Ifi  t'SlHteiU'e, 

In  an  analyni^?  of  curriculuni  I  loLiHeholJur  (1Q72^  dt\^cribe8  slxceun  approaches  to 
curriculum  development  centered  around  the  following  lieadlngH;  Indu^try/technology^ 
ind  i  vi  du  al  de  veloped  p  rog  ra  m  s  a  n  d  c  a  ree  r  -  oc  c  u  pa  lion  p  rog  ra  job,  S  [jo  c  i  a  1  p  rog  ra  m  t  itl  eg 
are  listed  below  under  each  category. 

li  Industrial  Cenfered  ApprpdeH 
Alberta  Plan 

Afnarieon  Induifry  Pfsjtef 
EnfarprliLe^  Man  and  1  mchnology 
Fuhefions  ©f  Indult'ry 
Induif-rial  Arfs  Cyrrisulum  Projecf 
Ofehtsfraf-ed  Systems  Approdch 

2.  Teehnslogy  Cmnimmd  ApproQch 
Industrial  Arts  oi  □  study  of  Technolsgy 
Teehnalegy  as  a  Discipline 

3.  Indivlduql  Development  Emphails 
The  Marylarid  Plan 

The  Geargia  Plan 
Technslogy  for  Children 

4.  Career  Oriented  Emphaiii 
Osegpationol  Develspfnenf 
Partnership  Project 
Galojiy  Plan 

introduction  to  Vecationi 

Career  Devele^ent  for  Children  Project 

From  the  preceding  list  of  programs,  moatof  which  are  locally  or  regionally  popular, 
only  a  feware  in  widespreadoperationandknown  across  the  mition,  Namelyp  the  American 
Industry  l^roject.  Industrial  Arts  Curriculum  F^roject,  Induscrial  Arts  as  a  Study  of  Tech- 
nology, the  Maryland  iMan  and  ptissibly  the  Georgia  iMan  are  most  svidely  kno\vn  to  the 
profesiion.  Which  programs  should  be  adopted?  Should  we  have  a  national  curriculum 
for  industrial  arts  education?  What  direction  should  we  follow  in  basing  an  industrial 
arts  body  of  knosvledge?  Should  it  be  conceptual  or  skill  development  or  something  in- 
between  (if  here,  what  degree  of  emphasis  toward  skill  or  concept)? 

At  this  time  we  really  have  a  fragmented  curriculum  approach,  that  is,  only  certain 
courses  are  offered  in  some  progranis.  Also,  we  have  a  mixed  and  overlapping  curricu- 
lum within  some  school  systems  (lack  of  coo rdi nation  between  the  elementary,  junior  and 
senior  high  school  offerings).  How  then  should  a  school  system  develop  an  organized 
sequential  curriculum?  Also,  in  developing  a  curriculum  that  is  relevant  to  today*s 
industrial-technological  society,  how'  do  we  keep  our  laboratory  activities  up-to-date  with 
industry?  There  are  several  questions,  then,  that  must  be  answered  in  OKler  to  proceed 
with  m  effective  curriculum  development.  As  a  professional  discipline,  we  should  focus 
in  on  these  questions  which  will  be  difficult  to  answer.  Once  we  decide  on  our  direction 
and  give  guidelines  to  individual  states  (or  regions)  from  which  a  design  for  curriculum 
can  be  planned  we  can  utilize  new  methodologies,  audiovisual  materials  and  instructional 
techniques  for  future  curriculum  innovations, 

METHODS  AND  INITRUCTIONAL  ACTIVITliS 

Most  curriculum  review  and  revision  eftiirts  in  recent  years  have  concentrated  upon 
the  preparation  of  new^  and  improved  materials.  There  are  now  numerous  te^tfooks, 
modules,  films,  tapes,  overhead  transparencies  and  other  materials  for  use  by  teachers 
to  develop  competencies  for  creative  teaching.  If  properly  utilized,  these  materials 
should  bring  significant  changes  in  the  nature  of  teacher-pupil  relationships.  The  inataU 
larton  of  such  materials  as  a  method  of  instruction  will  undoubtedly  affect  the  learning 


anvifonment  and,  "therefore,  should  affect  the  final  outcome  ^  clevelopment  within  the 
scudanc.  Many  "learning  packages"  have  been  cleveloped  whicli  glvc^  tlio  teacher  guide- 
linmBg  workbooki,  etc,,  and  aid  in  teaching  particular  "skills"  or  "concepts."  Perhaps 
the  most  visible  of  the  la  tun  t  nietliods  of  instruction  has  been  materials  designed  to 
facUitaCe  ereadve  thinJcing,  These  materials  are  available  in  niany  areas  of  education 
(SKC€pt  ours)  and  should  be  a  future  research  cons  ide  rat  ion  for  the  industrial  arts  cur- 
rlcuium, 

Studaiit-^teacher  aciivlties  to  develop  an  understanding  of  our  technological  culture 
(eonceptual  or  industrial-technical  in  nature!  have  been  proposed  and  implemented  in- 
cluding amingi  slmulotion,  scenarios,  cross  impact  analysis  and  programmed  instruc- 
tion  (as  well  as  others).  The  key  in  utilizing  these  activities  is  the  motivation  of  students 
which  is  probably  one  of  the  largest  complaints  of  teachers.  Why?  Look  at  their  methods 
of  initructionj  use  of  audiovisual  materials,  demonstration  techniqueSj  student  activities 
and  evaluation  procodures.  Fsxamine  the  evidence.  Where  is  the  motivntion  breaking 
down?  Is  it  the  curriculum,  facilities,  attitudes  or  what? 

As  an  example  of  a  new  instructional  technique^  "cross-service  courses"  is  an  ap- 
proaeh  that  vocational  education  is  using  that  implements  a  technique  of  team  teaching* 
'Hi©  dlfferenca  Is  that  insteadof  using  several  teachers  with  special  interest  and  expertise 
in  one  material  area,  many  laboratories  are  used  to  teach  soveral  mo rial  areas  with 
two  or  more  teachers.  This  might  be  a  possible  instructional  technique  if  the  cluster 
curriculum  approach  becomes  a  reality, 

SUOOESTIONS  FOR  CURRICULUM  RESf  ARCH 

bidustriai  arts  education  has  a  definite  place  in  our  educational  system  in  the  years 
ahead»  but  we  can  obviously  see  a  need  for  further  investigation  into  our  curriculum, 
Rasaarch  may  find  evidence  from  which  we  can  make  intelligent  decisions  about  our  fiiture 
goalsi  objectives  and  ccntent  guidelines.  A  truly  interdisciplinary  approach  may  be  the 
answer  to  coordinate  curriculum  and  include  many  age  and  ability  levels  within  the  school. 
Projects  dealing  with  history,  economicSj  science,  etc*  have  been  mentioned  but  never 
faaily  implemented  on  a  large  scale  program, 

The  teacher  education  programs  should  be  active  in  developing  a  process  whereby 
their  graduates  can  intelligentiy  participate  in  curriculum  development  and  assume  re- 
iponiibility  to  research  the  unknown.  Innovative  research  and  proposals  for  new  curricu- 
ium  endeavors  have  not  been  compared  to  other  research,  they  have  been  approved  on 
their  Individual  appeal  as  logical ^  rational  and  stable.  A  comparative  study  should  be 
made  within  industrial  arts.  There  should  be  comparative  studies  made  to  evaluate  the 
effectiveness  of  various  curriculum  efforts, 

IN  CONCLUSION 

The  horizons  for  research  within  the  industrial  arts  curriculum  are  certainly  open 
for  investigation.  Some  decisions  should  be  made  to  narrow  the  guidelines  and  give  a 
more  positive  direction  to  the  development  of  curriculum  ideas  (mainly  in  subject  matter 
content).  But  there  are  certainly  a  wide  range  of  learning  activitieSj  teaching  devicai 
and  student* teacher  activities  that  can  bo  researched  to  deveiop  the  best  possible  instruc- 
tional program  for  the  industrial  arrs  curriculum.  Methods,  programs  of  presenting 
subject  matter  and  activities  to  reinforce  subject  matter  to  students  can  be  a  tremendous 
motivating  factor  and  an  open  ended  research  field. 
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Industrial  Arts  Research:  Basic  Considerations 

James  T  Zieglar 

PHILOSOPHICAL  CONSIDERATIONS 

Educatiorinl  philosophy  has  been  described  as  an  identification  of  ''what  should  be'% 
More  Hpecificallyj  an  educational  philogopliy  in  a  thought  process  which  seeks  formaliza- 
tion and  acceptance*  Industrial  artn  has  had  the  benefit  of  a  number  of  persons  who  have 
expounded  on  the  subject  of  "what  should  be".  The  results  are  characterized  by  diversity 
rather  than  consensus,  Our  heritage  in  the  research  of  industrial  arts  philosophy  is,  at 
best,  in  an  evolution  phase,  This  phase  has  not  enjoyed  the  constant  progress  associated 
with  most  evolution.  Several  reasons  can  be  identified  as  possible  causes  of  the  slow 
progression.  These  reasons  must  be  considered  for  the  total  spectrum  of  industrial 
arts  research. 

Many  documents^  the  most  recent  of  which  is  a  National  Institute  of  Education  report^ 
indicate  that  the  majority  of  educational  research  is  conducted  via  dissertations  and 
advanced  degrees.  It  is  obvious  that  the  incentives  of  pursuing  an  advanced  degree  at  the 
present  time  are  not  at  optimum.  One  must  cons'^der  the  fact  that  the  frequency  of  disser- 
tations may  decrease  in  the  ncL  r  future.  Hata  evist  that  provide  indications  of  the  decline. 

Assuming  that  industrial  arts  enrolltnents  in  colleges  and  universities  will  remain 
stable  and  that  the  retirement  age  is  sixty-five  years  of  age,  the  following  study  was  con- 
ducted. A  frequency  distribution  of  theagesof  persons  engaged  in  industrial  arts  teacher 
edu c a t i on  was  const ru c ted  u s i n th o  U hpls _ W no  in  [ndu str i al  A_rts.  This  info rm a t ion  than 
provided  indications  of  attritKjn  due  to  retirement  from  industrial  arts.  I'hus,  we  have 
one  indicatur  of  the  needs  of  the  profession,  rhese  needs  are  given  in  five-vear  intervals. 
(See  Figure  1), 


Figure  1 

ATTRITION  THROUGH  RETIREMENT  IN 
INDUSTRIAL  ARTS  TEACHER  EDUCATION 
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Ai  these  figurei  indicate,  the  chief  source  of  our  research  may  diminish  rapidly* 
in  tfiosa  dasea  where  research  is  being  conducted  in  our  discipline,  it  must  be  noted  that 
r^iearch  ii  usually  not  the  prime  function  of  the  individual.  Nationally,  it  is  estimated 

a  maximum  of  10,000  persons  are  engaged  in  educational  research.  If  the  National 
Instimte  of  Education  becomes  a  companion  to  the  National  Institute  of  Health  and  the 
National  Science  Foundacion,  20,000full-time  researchers  will  beneoded.  This  is  a  bright 
spot  on  the  horizon. 

Additional  reasons  can  be  suggested  for  the  lack  of  philosophical  research.  First, 
whUe  moit  recognize  at  least  three  types  of  research,  it  appears  that  one  type  has  become 
a  criterion  for  excellence*  In  the  early  1960's  industrial  arts  became  fascinated  with  the 
sta&is  of  experimental  research.  Similarly,  a  cursory  review  of  dissertation  topics  re- 
veals the  mass  movement  toward  this  reBearch  method,  Such  a  movpment  has  created 
gaps  In  other  methods  of  research.  A  second  reason  might  be  attributed  to  a  change  in  the 
poiture  of  educational  research.  The  sliock  wave  of  Sputnik  sent  oscillations  throughout 
the  educational  research  field.  A  new  emphasis  was  placed  upon  the  social  and  practical 
application  of  research.  Most  recently,  the  purse  strings  have  centralized  in  state  and 
local  unite  of  education.  Such  movement  may  reinforce  the  trend  and  acceptance  of  ex- 
perimental research. 

A  third  reason  for  a  lack  of  interest  in  philosophical  research  might  be  centered  on 
the  concept  of  who  cares.  Our  discipline  does  not  have  a  true  national  forum  for  discus- 
lion  of  critical  issues.  Many  of  us  are  familiar  with  Journals  in  our  auxiliary  disciplines 
which  present  position  papers  with  one  or  more  reactions.  What  do  wj  have  in  industrial 
arts?  What  opportunity  is  there  for  a  national  reaction  to  the  latest  teacher  education 
yearbook  which  suggests  a  change  in  name  for  industrial  arts?  Do  we  react  to  suggestions 
or  rationalize  them  out  of  existence? 

The  horizon  of  **what  should  be"  will  hold  attractions  that  we  must  deal  with.  As 
will  be  noted  shortly,  our  evolution  of  philosophy  may  accelerate  rapidly. 

eONSlDERATlONS  FOR  OBJECTIVES 

During  the  past  few  years  it  has  been  difficult  to  avoid  a  statement  such  as  this: 

. .  ,o  aompl^fe  destripf Ion  sf  fhe  . ,  .eurrleulum  ^  meluding  fhe  it^enflal  learning  needed 
wifhin  \hm  h^y  of  knowledge,  skills,  otfifgdasj  ond  yaluei  ss  IdenHfied  frhrough  msfFueHonal 
objecMvei. . . . 

Is  Mb  Statement  from  a  textbook  or  from  the  ivory  tower?  No,  this  is  a  typical  re- 
quirement that  many  colleges  and  universities  are  facing  as  the  education  of  teachers 
ehangest  It  is  an  immediate  attraction  on  our  horizon.  It  is  perceived  that  no  phase  of 
education  wiii  go  untouched  by  such  requiremoits.  The  focal  point  of  such  a  statement  is 
objectives.  The  research  opportunities  become  numerous.  Consider  Just  two  points! 
(1)  identification  of  objectives  and  (2)  sequencing  of  objectives, 

industrial  arts  is  well  acquainted  with  methods  of  identifying  objectives.  The  methods 
range  from  task  analysis  to  consensus  of  rank  ord  ,  It  might  be  suggested  that  these 
identification  processes  are  highly  related  to  justification  for  existence.  If  this  be  the 
^iiy  it  behooves  each  of  us  to  explore,  identify  and  consolidate  those  objectives  that  con- 
tribute to  the  cognitive,  affective  and  psychomotor  development  of  the  studenCp 

Sequencing?  That  is  no  problem.  Bloom  and  associates  have  provided  guidance. 
Several  have  provided  the  mechanics.  The  taxonomies  of  the  cognitive  domain  have  been 
ixpounded  for  a  quarter  of  a  century.  No  problem,  right?  Wrong! 

Less  than  ten  studies  have  been  directed  toward  the  hierarchical  structure  of  the 
taxonomy  of  the  ^opitive  domain.  In  fact,  while  two  studies  concluded  only  mild  support 
for  tfie  lower, levels  of  the  taxonomy,  three  studies  gave  results  that  indicated  reversals 
in  the  structure.  While  these  studies  have  generated  controversy  over  analysis  techniques, 
they  have  provided  examples  of  research  tools  that  may  provide  answers  to  the  iequenc* 
ing  problem. 

One  plausible  technique  is  multidimensional  scaling.  Briefly,  this  scaling  technique 
:  eonitivcta  a  configuration  of  points  in  space  from  information  about  distances  between 
toe  points* 

Each  of  Ae  points  represents  the  location  of  an  objective  in  relation  to  all  other 
^  ©bjectlvei*  This  technique  utilizes  the  heritage  of  Thurstone,  Torgerson  and  Young,  The 
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technique  begins  witli  the  selection  of  obJectiva?s*  For  simplification,  only  the  infinitives 
and  direct  objects  are  used  as  the  objective  statoment,  Some  examples  would  be: 

read  s  schsmstis  dldgr^rn 

use  Ohm*i  Law     predicf  eurrenf 

Identify  f&jr  idyrges  pf  m\scU\c\fy 

The  objectives  are  then  presented  in  ail  possible  pairs  to  persons  who  have  knowledge 
of  the  content  of  the  objectives.  These  persons  then  rate  each  pair  on  a  seven  point  scale 
of  iimUarlty.  If  the  pair  of  statements  are  rated  as  similar,  the  behaviors  are  consid- 
ered to  be  operationally  closer  The  less  similar  the  pair  are,  the  greater  the  distance 
between  their  operational  levels,  VVhen  the  reHulting  data  from  the  ratings  are  submitted 
to  a  multidimenaional  scaling  programj  the  distances  between  all  behaviors  are  deter'^ 
mined.  This  provides  a  visualization  of  the  location  of  each  objective  in  respect  to  all 
odier  objectives, 

The  proper  selection  and  sequencing  of  educational  objectives  for  any  discipline  has 
been  well  documented.  In  industrial  arts,  a  decade  has  passed  since  it  was  suggested 
that  a  national  effort  be  made  to  identify  the  objectives  of  our  discipline  and  subject  these 
objectives  to  a  systematic  order.  This  has  not  occurred  and  we  find  an  increasing  need 
to  follow  the  suggestion. 


CONTENT  eONSIDiRATlONi 

With  our  heritage  in  philosophy  and  objectiveSi  it  would  be  expected  that  our  content 
represent  diversity%  The  present  status  of  our  diverse  content  has  not  always  been  ^e 
rule,  A  brief  view  at  history  gives  these  points  of  emphasis: 

]S76*]St9i      feel  insfryefion,  vlsuali^otisn,  appreefaHen 
1?Q0==1916;      ihdysfrlaf  processes,  accypaHans 
1917=l929i      naHonal  n#eds  (bird  hause^  manpswgr) 
]930'^]949i      feehneiagyj  preetsies 
]9BQ^pTm$mn\i  elust'ers,  Cdrser  education 

It  must  be  noted  that  these  groupings  arc  cumulative,  svith  our  present  emphasis 
containing  portions  of  all  previous  content*  With  this  prospective,  it  is  little  wonder  that 
status  studies  on  content  produce  long  lists  of  concentrations  of  emphasis*  Previously, 
the  following  constructs  of  content  were  identified  (given  in  rank  order): 

1.  technologlQai  llteraey 

2.  care€r  awareness,  afientationj  exploratlQn 
3»  eultura!  awareness  of  induitry 

4*  use  ef  taali  and  msteriais  sf  indyifry 
i.  vacaHonai  recreaHonaf  expresslsn 
6«  problem  lalving 

Further,  an  investigation  of  program  objectives  reveals  groupings  of  objectives.  (See 
Figure  2). 


Flgyre  2 

General  Objecfivei  of  Seleef'ed  Currlculums 
by  Frequeney  of  Sf-atement  in  Liftroture 


Objective 

Number 

Percentage 

Induitrlal  Orienfdtion 

22 

Interdiscipllne 

19 

57 

Pre -vacQtlanal  ikilU 

14 

42 

Vseotlonal  Career 

11 

33  . 

ProbleTJ  lelving 

8 

24 

MoH  vatien 

6 

18 
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V  Thlrty-tiirea  programs  were  selected  from  the  literature  and  the  seated  objectives 
ware  used  to  provide  indicators  of  content  emphasis.  ' 

Wlmt  Is  Ae  content  of  industrial  arts?  Is  the  cunient  exclusive  or  inclusive?  Are  we 
ftt  s  point  where  formal  comparative  research  might  be  In  ordes"?  These  bar.ic  questions 
wUl  need  6©  be  answered^ 

V/itii  these  questions  facing  industrial  arts,  it  is  difficult  to  ignore  some  of  the  re- 
starah  techniques  presently  associated  with  the  study  of  the  future.  The  Delphi  technique 
Ig  an  exMnple*  Howaver,  caution  ie  again  required  for  the  use  of  this  technique  as  It  is 
for  every  tectmique.  One  study  used  the  Delphi  technique  to  identify  problems  associated 
with  the  a^pdon  of  the  metric  system.  The  researcher  emphasized  rhat  he  used  experts 
who  were  pro-metric,  noting  tfiat  anti-metric  experts  were  difficult  to  find.  1  hese 
siniatlons  could  compound  our  problems* 

The  heritage  of  industrial  arts  content  has  been  as  interesting  as  any  discipline  in 
educatton.  Yet,  the  horizon  holds  attractions  that  promise  to  be  Just  Interesting* 

CONIIPERATIONS  FOR  EVALUATION 

A  look  toward  the  horizon  in  industrial  arts  has  one  dominant  feature.  That  feature 
is  evaluation*  Evaluation  may  require  consolidation  of  our  views,  Evaluationi  in  many 
caseSf  ii  asking,  why  do  you  exist? 

It  would  have  required  supreme  isoiation  during  the  past  fev.'  yuars  to  avoid  the  grow- 
ing tide  of  iupport  for  competency  based  education  (CDE),  This  movement  is  receiving 
iu^»oft  from  iaveral  areas. 

On  one  front*  many  states  are  involved  with  an  activity  called  teacher  education  re-^ 
design.  The  variety  of  plansfor  these  redesi^^s  lend  themselves  to  the  constructa  of  CRE, 
Addidonally,  evaluation  of  several  fields,  such  as  science  and  reading,  has  showTi  a  drop 
in  a  descriptor  known  as  ftinctional  literacy.  Such  evaluations  become  fuel  for  the  fire. 
The  philosophy  changes,  the  objectives  change  and  the  content  changes.  What  if  a  measure 
was  made  of  the  technological  literacy  of  students  of  industrial  arts? 

The  areas  of  needed  research  in  evaluation  would  require  pages  for  listing.  For 
example,  in  the  near  ftiture  someone,  somewhere,  will  decide  tiie  characteristics  of  a 
good  industrial  arts  teacher.  Widi  the  advent  of  system  analysis,  it  has  been  determined 
that  the  quality  of  the  output  can  be  improved  by  improving  the  quality  of  the  input.  Who 
will  make  these  decisioni?  Another  example  deals  with  the  aforementioned  functional 
and  tectoological  literacy.  Just  what  is  this?  What  will  guide  our  discipline,  the  input 
or  the  output?  Industrial  arts  research  has  barely  touched  this  area;  thus  the  horizon 
holds  promise  of  additional  needed  research  in  this  area. 

Research  in  Industrial  arts  philosophy,  objectives,  content  and  evaluation  indicates 
many  directloni  for  needed  exploration.  It  has  been  noted  that  this  discipline  is  young. 
It  has  also  been  suggested  that  we  do  not  have  the  capability  of  providing  a  concentrated 
research  effort  in  our  areas  of  need.  Look  at  our  heritage  and  look  at  our  future.  WUl 
we  be  proud  of  our  future? 

Dp*  Jsmes  T*  Zlegjer  ll  diiiitdnt  prsfasior  of  Indyitrfsl  idueatlen  Bi  Miami  Unlvtriity,  Oxford^  Ohio. 
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Safety 


Protecting  Teachers  Against  Liability  Suits 

Rlahard  J.  Flanlgan 

To  try  tQ  cover  the  subject  of  UabiUty  law  in  the  nhort  time  we  have  to  talk  about  it 
la  aomewhat  like  doing  a  one  paragraph  history  of  man*  The  liability  area  of  law  is  one 
with  rapid  changes,  nearing  the  crisis  jxjini  like  the  malpractice  area  and  one  the  teach^ 
ing  profession  is  deeply  involved  ing  yet  in  many  instances  remains  unaware  of  its  vulner- 
ability. 

In  1975  over  one  million  of  this  type  of  suit  were  filed  in  state  and  federal  courts. 
Ten  years  agOj  less  than  200,000  suits  a  yeat  svere  filed.  To  say  it  succinctly,  your 
ehancei  of  being  involved  in  a  suit  have  iniproved  tremendously. 

There  are  many  reasons  for  this  proliferation  of  litigations  not  the  least  of  which  are 
the  following: 

1-  Coniumeriim  and  eensumtr  aworentsi  of  f-hnlr  rights, 

2,  A  development  of  a  stfong  ^'  iintiff's  bar, 

3.  Chsngti  !h  h^it  Isw      strier  Mablilfy  and  the  reduetfsn  of  defeniei. 

4.  The  deep-podcet  theory, 

5,  Spread  of  the  €omparotive  negligenQ@  theory^ 

Some  of  the  above  are  self-evident;  others  will  be  developed  in  my  presentation. 

To  give  you  some  past  history  and  a  better  understanding  of  tort  (fault)  lawj  previ- 
ously as  far  as  a  manufacturer  was  concerned  he  could  remain  relatively  unconcerned 
^Ince  three  factors  were  necessary  for  a  plaintiff  to  recover.  These  were  a  contractual 
relationship  between  the  plaintiff  and  defendant^  negligence  on  the  part  of  the  manufacturer 
rasulting  in  a  defective  product  leaving  his  planti  and  a  causal  (cause- effect)  relationship 
between  the  defect  and  the  injury, 

Today,  in  most  states  the  tiieory  of  strict  liability  prevails.  By  this  we  mean  that  if 
there  was  negligence  or  a  defect,  and  it  was  continuously  causal^  then  the  plaintiff  can 
recover* 

Negligence  can  be  for  the  teaching  profession: 

1*  Failure  to  aet  so  as  to  prstect  ofrhefs  from  unneeeiidry  ri^  (reinQving  safety  guards), 
2,  Foilure  to  act  Pi  a  prudent  man  w^ld  (allowing  use  of  defeeHye  equipment,  leaving  the 
ciossroarti,  ete^), 

3*  Laek  of  core  er  due  deligenee  (failure  ta  inspect  and/or  moinfaln  mQGhJnfi), 
4,  Allowing  fhird  ^rties  to  use  ef  engage  in  an  aetlvity  which  can  result  in  jeopordy  on  their 
part, 

As  far  as  the  manufacturer  is  concernedj  his  product  can  be  considered  defective  if: 

1.  There  wai  a  defective  part, 

2.  The  pfaduct  is  deemed  unreosensbly  dangerous. 

3-  Theft  was  a  Failure  to  warn  of  on  unknown  hazard  conditian, 

4,  The  product  was  rmproperl^  designed, 

J«  C^es  and  itondards  were  violated. 

6m  The  pr^uct  was  not  fit  for  the  intended  purpose* 

Let  US  first  look  at  who  can  bo  sued  and  then  in  your  field  each  type  action  in  which 
you  could  be  considered  negligent  and  what  you  should  be  doing  about  it. 

Anyone  in  the  stream  of  commerce  and  having  a  relationship  to  the  product  on  which 
an  injury  resulted  can  be  sued  except  where  common  law  is  not  abrogated  (set  aside), 
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thatU  the  eupplier»  the  manufacturer,  the  manufacmrer's  representative,  the  distributor, 
the  school  board,  the  school  administrator,  the  involved  teacher  and  other  students 
eauiaUy  related.  The  only  member  of  this  group  in  what  I  call  the  liability  chain  (which 
llnki  ui  all  together)  that  will  be  out  of  it  in  all  but  12  states  is  the  school  board.  In  the 
remaining  38  states  they  have  common  law  immunity;  i*c*,  ag  part  of  government  they 
cannot  be  sued.  In  those  states  where  they  can  be,  the  change  has  been  brought  about 
either  by  state  law  or  the  state  Supreme  Court  decision.  There  are  no  states  in  which  a 
teacher  cannot  be  sued  although  seven  states  do  hnvc  save-harmless  laws  in  which  the 
state  indemnifies  the  teacher  from  loss  resulting  from  a  Job  related  liability  Judgment. 

The  basic  claim  in  most  suits  is  for  compensatory  damages.  Thin  type  rel.itcs  to 
compeniation  for  the  loss  suffered.  There  is  a  recent  trend  towards  asking  for  punitive 
damages  as  well.  This  t)^e  relafes  to  puninliing  the  dcfendunr  for  his  wrongful  net, 
Punittve  damage  claims  have  two  serious  effects  in  that  they  tend  to  increase  the  value 
of  the  suit  and  In  most  instances  arc  not  covered  by  general  liability  insurance  policies.: 
If  punitive  damages  are  awarded  by  the  jury  it  could  come  out  of  your  own  pocket  *^egard- 
less  of  the  insurance  protection  you  may  have, 

In  school  related  incidents  you  are  vulnerable  and  could  lose  your  liome,  propertyi 
Investments  and  other  real  property  you  may  possess  if  a  judgment  is  rendered  against 
you^  1  am  sure  many  of  you  have  professional  insurance,  but  svould  it  cover  a  250,000- 
dollar  or  more  judgment?  The  i,000,LW-dollar  judgment  is  not  uncommon  today;  in  fact, 
I  am  aware  of  one  involving  an  industrial  firm  for  500,000  doUarn.  From  the  standpcjint 
of  the  plaintiff's  bar,  between  25  and  50  percent  of  such  a  judgment  is  very  attractive  and 
lucrative;  well  worth  the  effort  and  expense  of  putving  on  a  strong  plaintiff's  case.  Hence, 
the  developmait  of  a  strong  plaintiff's  bar.  The  last  time  1  looked  at  the  statisrlcsi  the 
winning  ratio  of  cases  taken  to  jury  was  at  52  percent  for  the  plaintiffs  Juries  today  tend 
to  feel  if  someone  has  been  injured^  someone  has  to  pay:  the  deep-pocket  theory  is  that  the 
one  to  pay  is  the  one  best  able  to  pay. 

Before  we  get  too  deeply  into  those  areas  where  each  of  us  has  a  responsibility  and 
where  we  can  be  self-protective,  all  of  us  need  to  be  totally  aware  that  when  It  comes  down 
to  cases,  all  of  us  in  the  liability  chain  end  up  on  the  same  side  of  a  liability  suit.  Based 
on  that,  we  need  to  be  group- protective  as  U'cU  as  self- protective^ 

To  elaborate  on  the  areas  where  your  liability  problems  are  related  to  negligence, 
let  us  take  a  look  at  the  basics  of  shop  safety,  To  me,  a  safety  program  consists  of: 

1.  Proper  fraining^ 

2*  The  righf  moehine^  proptrly  equipped  and  in  g^d  csndlHen, 

3,  The  right  setup  ^  f^ls^  fiKturti^  elean  table^  elean  work  prtq,  tfs* 

4*  inforeement  af  safefy  rules  and  praetiees* 

It  should  be  self-evident  that  it  Is  the  responsibility  of  a  shop  teacher  to  know  thor- 
oughly the  machines  in  his  classroom.  Me  should  know  hosv  to  operate  them,  in  a  safe 
faihion,  how  to  fixture  them  for  Hafety,  and  what  has^ards  are  related  to  their  use.  It  is 
also  expected  under  law  that  a  teacher  will  provide  adequate  training  to  his  students 
before  he  allows  them  to  use  the  machines.   If  he  does  not,  he  can  be  judged  negligent. 

In  order  to  be  self-protective,  many  instructors  use  written  tests  as  evidence  that 
students  have  been  trained  on  a  particular  machine.  This  is  good  practice  and  it  is  a 
document  which  should  be  retained  as  a  permanent  record  for  as  long  as  students  remain 
In  the  school  system.  The  purpose  of  this  Is  to  help  to  protect  other  future  teachers  and 
the  school  system.  In  fact,  each  student  should  be  required  to  retake  the  tests  at  the 
beginning  of  each  school  year  before  he  is  allosved  to  use  the  machines.  The  reason 
behind  this  is  simple;  it  svill  show  that  you  have  an  interest  in  the  safety  of  those  you  are 
respon.^lble  for  by  reeKamination  of  their  knowledge. 

Another  area  of  training  where  you  can  be  found  negligent  is  when  you  teach  or  per- 
form operations  which  are  contrary  to  good  safety  practice*  In  one  case  1  was  involved 
with  on  a  wood  lathe,  the  instructor  taught  the  students  improperly  that  they  could  per- 
form certain  operations  on  a  wood  lathe  from  the  rear  of  the  machine*  It  is  prophetic 
tiiat  a  student  was  operating  the  machine  from  that  position  when  a  12-inch  diameter  wood 
bowl  exploded,  striking  the  student  in  die  face  and  resulting  in  permanent,  disabling  brain 
damage.  This  same  instructor  al&o  allowed  saidents  wearing  prescription  glasses  to 
purchaie  nonprescription  safety  glnssuri.  State  law  required  that  all  shop  students  were 
.-  to  have  safety  glasses,  but  as  you  probably  rcalizej,  nonprescription  glasses  are  less 
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expengive.  At  the  time  of  injuryi  the  student  was  wearing  his  prescription  glasses. 

In  a  recent  incident  involving  a  table  saw^  the  instructor  had  built  a  taper  fixture  for 
cutting  table  legs.  In  the  text  from  which  he  had  gleaned  the  design  of  the  fixture^  it 
clearly  stated  that  the  guard  and  splitter  assembly  did  not  have  to  be  removed  to  use  the 
fixture.  The  instructor  taught  the  use  of  the  fixture  with  the  gard  removed,  A  student 
uilng  it  was  distracted  and  his  hand  contacted  the  blade  causing  serious  injuries. 

One  lesson  to  be  learned  from  this  is  always  teach  and  use  the  safest  possible  method 
performing  every  operation,  even  if  you  disagree  with  the  necessity  of  doing  so.  Use  push 
iclcka,  push  blockSi  feather  boards^  facing  boards,  and  every  safety  device  available  to 
make  each  operation  safe^  It  is  better  to  train  your  students  to  take  a  fesv  extra  minutes 
in  the  best  and  safeat  setup  than  to  face  a  law  suit.  If  you  think  your  way  is  safer  than 
recommended  practice,  document  it  and  pruvc^  it  before  you  use  it,  What  you  say  and  do 
can  be  used  against  you. 

If  you  are  resjxinsible  for  the  maintenance  of  your  nuichines,  follow  a  few  simple 
rules  I 

1,  Do  If  rlghf, 

2,  Cheek  fhdf  If  hai  been  dene  rlghf* 

3*  Opeumenf  whsf  was  wrong  and  whaf  yaj  did  fa  gorrecf  if. 

In  another  maintenance  area,  wht^ther  you  are  responsible  for  maintenance  or  not, 
keep  a  permanent  record  on  each  machine  which  allows  you  to  log  each  time  you  make 
your  periodic  safety  check  on  it.  For  your  own  benefit  and  the  safety  of  your  students, 
you  should  safety  check  periodically  each  of  the  machines  in  your  classroom  and  record 
the  fact  that  you  did  widi  a  check  list  for  each  machine  dated  and  initialed.  If  there  ie 
something  wrong  or  missing,  rod  tag  the  machine  and  do  not  allow  its  use  until  the  cor- 
rections are  made. 

Another  point  on  safety  is  the  use  of  decalg  ot  signs  warning  about  certain  basic 
safety  practice^  such  as  eye  protection.  If  you  do  not  use  them,  you  could  be  considered 
nagligcnt  regardless  of  how  you  may  feel  about  their  benefit.  We  know'  that  unless  coupled 
with  a  good  overall  safety  program,  they  have  Uttle  effect. 

You  should  review  how  your  shop  is  laidout.  Do  you  have  any  work  benches  or  major 
traffic  aisles  in  line  with  machines  that  can  have  a  kickbec*  ^  juch  as  table  saws,  Jointers 
and  plainers?  In  a  case  my  company  is  involved  in,  a  student  at  a  work  bench  was  fatally 
injured  by  a  kickback  on  a  table  saw  that  threw  a  board  16  feet  and  struck  him  at  the  base 
of  the  skulL  The  workbench  area  w*as  in  line  with  the  direction  of  a  possible  kickback 
and  the  guard,  splitter  and  anti=kickback  assembly  was  not  on  the  machine.  If  you  are 
aware  of  this  type  danger  and  an  injury  occurs,  you  could  be  found  negligent. 

There  have  been  proposals  on  using  class  and  machine  waivers  in  school  shops  simi- 
lar to  those  used  in  athletic  programs.  These  can  be  v  ^  aable  in  negating  recovery  by 
parents  for  loss  of  services.  With  this  form,  the  parents  of  the  student  waive  recovery 
of  themselves  for  loss  of  services  in  the  event  of  injury.  lUghts  of  a  minor  student  can- 
not be  waived,  however,  and  even  the  parents  might  still  recover  if  your  actions  were 
unconscionable.  Of  ago  students,  such  as  those  in  college  or  a  trade  school,  can  waive 
their  right  to  recovery.  Waivers  of  this  t^^ie  may  seem  politically  unptopularj  and  at 
preBent  are  not  used  to  any  great  extent,  but  if  used  they  would  be  a  recognition  by  par^ 
ents  and  consent  individuals  that  there  are  hazards  in  using  power  equipment  and  the  claim 
of  unrecognized  dangers  could  be  invalid. 

As  a  final  area  in  your  protecting  yourself,  you  should  know  the  hazards  associated 
with  the  machines  in  your  shop.  To  give  you  an  example,  consider  a  wood  lathe  turning 
at  4,000  rpm  with  a  i2-inch  diameter  bowl  mounted  to  a  face  plate,  1  am  sure  you  recog- 
nize this  as  being  too  fast  a  speed  for  this  size  bowl,  but  do  you  truly  recognize  the  extent 
of  the  danger?  If  the  bowl  explodes  under  the  above  conditions,  a  6-ounce  piece  coming 
off  that  towl  will  have  the  same  impact  as  a  1 -ounce  shotgun  pellet  at  muzzle  velocity. 
To  say  it  another  way,  it  is  like  putting  a  shotgun  against  your  head  and  pulling  the  trigger. 
Rotating  bodies  pack  tremendous  force.  In  a  recent  incident  involving  a  wood  lathe,  a 
student  wearing  a  face  shield  was  turning  a  large  bowl  when  it  exploded.  The  force  was 
of  iuch  magaitude  that  the  face  shield  shattered  and  serious  head  injuries  were  the  result. 
Consider  also  what  happens  to  wooden  objects  when  they  are  left  for  a  period  of  time. 
Wood  will  swell  and  contract  and  can  develop  checks  and  cracks*  One  tiowl  explosion 
occurred  on  January  2,  so  you  must  consider  what  happens  in  school  buildings  during 
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tthuttowns.  Also  on  laminatloni,  grain  should  not  be  all  in  the  same  direcrion  iince  wood 
li  weakest  in  a  force  diraatlon  perpendicular  to  the  grain,  The  weaHneas  needi  to  be 
^^^ctionaliied  and  reduced-^ not  inaximized, 

Conildaring  taWe  sawi  wltfi  a  peripheral  saw  blade  speed  of  12,000  ft/min,  the  time 
a  board  kicking  back  at  that  speed  to  move  6  inches  is  .025  seconds.  Human  recogni- 
Um  tlme^  that  is  the  time  for  a  danger  sipial  to  reach  the  brainy  is  ,03  seconds.  To  say 
It  in  other  wrds^  the  accident  has  occurred  before  the  person  involved  even  recopii^es 
something  lias  happened.  To  put  it  another  way,  never  use  a  table  saw  without  a  guard, 
iplitter  and  kickback  assemWy  on  it  unless  there  lo  no  other  way  to  do  the  operation  such 
as  dadoing. 

Otiier  areas  that  work  can  be  done  about  this  problem  as  a  group  ramer  tnan  an 
individual  basis  are: 

^   ^^  RedMolng  n  tllmlnQHng  common  law  ImmunUy,  Thli  eould  have  the  psiiftve  effeet  of  forc- 
ing sch^l  boards  to  take  more  intereit  In  safety,  safety  requir^fflenti*  and  proper  mQinteriQnCf 
of  the  mddhines» 

2.  WoHcing  toward  dn  ejctension  of  the  save  harmless  states  where  tha  state  will  indemnify  the 
teqehef  ffOiTi  Iph  in  a  liebillry  suit  where  the  IndividuQl  was  performlne  his  dutlei  in  o  proper 
fe$hiOfi, 

3»  Review  the  Qdvlsobiiity  of  the  use  of  power  equipment  in  junior  hlfb  ^cHooU-  If  thii  age 
groMp  should  be  exp^ed  to  pawer  tools,  what  kind  should  they  be  and  under  what  eiregm- 
S*!inces  should  the  Itudant      ol  lowed  to  use  them.  Consider  the  motgrity  of  13  year  olds. 
Hew  much  responsibility  would  you  grdnt  as  op^ied  to  allowing  their  un restricted  use  of 
qnother  piece  of  hozoi^ous  power  equipment,  the  outatiobile, 

4,  Whar  act  ion  should  yag  take  as  a  group  in  letting  those  In  Waihington,  know  the  grow= 

Ing  seriousness  of  this  problem*  Should  there  be  o  products  G^pensotlan  low  like  wori<man'l 
COTpeosotion?  It  Is  not  thot  any  of  us  want  to  deny  a  plointiff  his  right  to  recaver  but  left 
to  the  ^mpdthy  of  some  juries,  sofne  owords  hove  been  aitronomicaU 

At  the  present,  the  future  does  not  look  too  bright.  As  manufacturers,  we  see  the 
p3:obleni  as  producing: 

1«  More  suits, 

2,  Highef  owordi*  ^ 

3*  Higher  cost  but  sofer  prodycts  becauia  of  new  standards  and  an  awofeness  of  possible  liobillfy. 

4.  The  spreqd  of  comporative  negligence  to  better  insure  that  there  will  be  some  recovenr  on  the 
part  of  the  plaintiff  and  his  dttorney  .  In  contrikitory  negligent  states  (20  of  50),  if  a  plaintiff 
knowingly  contributei  to  his  own  Injury  he  cgnnot  be  awOfded  damsgeSi 

5.  Higher  in^ronce  premiums*  In  1^76  some  have  gone  up  in  the  area  of  400  percent* 

6.  SoTie  com^nles  going  bonkrupt.  There  Is  one  company  currently  paying  10  percent  of  their 
QTQU  sales  In  premiums  and  when  the  policy  terminates  thli  year  they  will  be  yninsursble. 

7*  the  advent  of  the  frdctyred  cc^tipony  structure*  imall  Independent  subsidiaries  where  if  It 
Is  put  out  of  business  the  parent  will  survive,  iaslcally  the  form  would  be  a  holding  company 
Structure  which  can  continue  on  other  pr^get  lines  ^ven  If  one  line  is  bankrupt,  the  others 
can  continge  unscathed* 

Although  I  might  be  sounding  like  an  alarmist  in  presenting  a  fairly  black  picture  to 
you,  this  Is  not  my  intention*  These  suits  are  defensible  and  they  can  be  made  more 
defensible  if  each  of  us  performs  our  function  in  an  enlightened  fashion*  Juries  can  find 
fer  the  facts  and  ignore  die  law.  Many  people  in  this  country  still  believe  in  personal 
responsibility.    They  will  not  discount  the  fact  that  If  a  person  is  properly  trained  and 

'has  the  proper  equipment,  the  training  can  be  ignored  and  if  the  individual  chooses  to  do 

fso*  it  is  his  responsibility,  he  assumes  the  risk* 

Insurance  is  not  the  answer;  it  only  serves  to  protect  us  against  major  loss,  but  it 
is  a  loss  tiiat  Is  made  up  In  premiums*  Rememter  premiums  are  losses,  plus  expenses, 

^  plus  profits.  We  or  the  public  end  up  paying  the  bill* 

You,  as  industrial  arts  teachers  and  administrators,  and  manufacturers  such  as  my 

5  cgropany  are  Joined  in  a  conflagration  not  entirely  of  our  own  making.  But  recognizing 
Aat  It  is  a  war  ihould  tune  our  efforts  towards  m^ing  the  best  defense  possible,  each  of 

lug  doing  what  we  can  to  be  selfprotective*  It  is  a  war  that  cannot  be  won  but  we  can  keep 

^^'tib#  losses  to  a  minimum.    We  owe  it  to  ourselves  and  our  professionalism  to  put  every 
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r  effort  into  wiralng  aU  unjust  lltlgarions,  if  we  do  not,  we  simply  invite  their  proliferation. 

Mr.  FIsnlgan  Is  mnpltfmd  ai  vice  president  of  Bngfntering  at  Powefmfltic/HajdQllle,  Ine,,  q  sybsldiory 
©f  Hsudaillt  Ind,^  Me,,  m  iuffaje,  N*Y. 


Wood  Surfacer  Noise  Control 

idwin  C,  HInekley 
SAeiCOROUND 

Nolae  leyela  in  woodworking  shops  have  always  been  high.  The  high  apeed  equipment 
snd  related  noiiei  have  been  pretty  much  accepted  as  an  ineeparable  part  of  machine 
woodwork— by  moit  woodworkers, 

Ev^tuaUy  a  group  of  nonbelievers  got  together  and  were  initrumental  in  having  noise 
level  itandarda  written  too  Ae  Occupational  Safety  and  Health  Act  of  1968  (OSHA)  that  is 
having  a  real  Impact  on  the  activitiea  of  machine  producers,  A  viiit  to  the  1974  Inter- 
nartraatl  eonference  of  Woodworking  Machine  Manufacturers  made  me  aware  of  lome 
changes  that  were  taking  place  In  machine  desipi  and  accessory  itemi  to  reduce  die  noise 
level  to  woodwork  shops.  Several  manufacturers  features  new  '*iUent**  cutterheads  for 
surfacers;  sound  conttol  encloBurea  were  seen;  one  company  was  showing  their  hew  quiet 
jointer  and  tiiere  was  talk  of  research  efforts  to  reduce  saw  noise. 

The  conference  was  impreasive.  It  is  oneof  die  most  stimulating  experiences  1  have 
ever  had.  The  new  surfacer  cutterheads  were  things  of  beauty  to  look  at,  but  expensive* 
A  24-inch  unit  for  our  surfacer  was  priced  over  $2,700*  The  enclosures  looked  like  they 
could  do  the  job  of  containing  noise,  but  they  had  a  passage  way  door  in  the  sides  for  the 
operators  to  enter*  with  access  room  all  around  the  machine.  In  effect,  they  were  surfacer 
rooms  and  much  too  large  to  be  placed  in  any  industrial  arts  wood  shop,  or  many  small 
conimerciy  eabinet  shops. 

I  was  intrigued  with  the  possibilities  of  developing  a  minimum-sized  enclosure,  just 
large  enough  to  cover  die  machine  and  exhaust  duct,  then  experimenting  with  different 
commonly  available  lining  materials  to  see  what  reduction  in  noise  level  was  possible* 
The  results  would  then  be  compared  to  the  noise  levels  produced  by  one  of  the  new  ''silent*' 
cutterheads. 

Sometime  later  Brigham  Young  University  research  funds  became  available,  and  a 
proposal  was  submitted.  The  proposal  was  funded.  This  presentation  is  the  first  report 
of  what  has  taken  place. 

The  Walsh-Healey  (OSHA)  regulations  states 

(b)  "When  tmpleyeel  arm  lubjeeted  t©  sound  levels  Table  1 


^exeeedlng  those  listed  In  Table  1  of  this  sedtlon^  b  li 

feoslble  Qdmlnistfotivi  or  engmeeflng  controll  Pgmiissible  noise  exposure 

shall  be  utiliied*  If  sueh  eontroli  foil  to  rtduee  Durotlon  per  Sound  level 

sound  levels  within  the  level  of  the  tables  per-               doy,  hours  diA 

sonol  proteotlve  equipment  iholl  be  provided  and                  8  9Q 

used  to  reduce  sound  levels  within  the  levels  of                    6  92 

this  tdbie«"                                                                  4  9J 

3  97 

2  100 

1-14  102 

1  lOi 

i  110 

k  or  leis  115 


The  Walsh»Healey  (OSHA)  regulationa  preecribe  that  the  A- weighted  sound  level 
scale  will  be  used  for  measuring  sound  levels.  They  also  prescribe  90  dBA  as  the  highest 


386 


sound  laval  In  which  a  person  can  v/orkfor  eight  hours.  There  has  been  some  considera= 
tion  In  Washington  of  lowering  this  to  85  dBA,  Any  procedure  that  will  holp  to  keep  the 
dBA  balow  85-90  ihould  be  investigated  and  incorporated  wherever  possible.  That  was 
the  objact  of  thii  research. 

Sound  control  involves  three  different  kinds  of  acouatical  control!  (1)  Sound  absorp- 
tii^.  Aoousilcal  celling  cUe  is  a  common  example  of  a  material  designed  to  diffuse  sound 
waves  and  reduce  reflected  noise.  (2)  Sound  dampening.  Usually  this  involves  inodlfica- 
tlon  of  a  structure  (a  planer  hood)  by  addition  of  a  deadening  material  to  reduce  the  vibra- 
tion level  of  the  structure*  The  material  applied  to  the  inside  of  a  car  door  deadens  the 
clobing  iound  to  a  solid  **thunk^*  instead  of  the  original  tin  can  sound.  (3)  Sound  barriers* 
The  m'oet  effective  barriers  are  those  having  a  high  mass  septum*  A  concrete  or  brick 
wall  between  two  apartments  provide  much  greater  sound  isolation  than  a  frame  and 
gypsum  board  wall. 

A  fourth  means  of  controlling  noise  levels,  not  mentioned  by  producers  of  acoustical 
mate  rials  J  but  being  seriously  invest  i  gated  by  machine  manufacturers  is  reduction  of 
iOund  level  developed  by  a  piece  of  equipment*  An  ounce  of  prevention  is  still  worth  a 
pound  of  cure*  The  less  sound  there  is  to  control,  tlie  easier  the  Job  becomes* 

AU  four  of  these  problems  were  involved  in  this  study. 

RESEARCH  PROCeDURES 

The  term  * 'sound  level  scale"  will  be  identified  by  the  abbreviation  dBA  (decibel, 
A  scale)  through  the  balance  of  this  paper. 

All  testa  were  conducted  on  an  Oliver  model  299  (old  model),  24  inch  ingle  surfacer 
with  a  regular  three  knife  cutterhead  for  all  tests  with  the  enclosure^  and  the  new  Oliver 
Iniarted  Tooth  Helical  Cutterhead  for  the  final  open  machine  test* 

The  teat  machine  was  equipped  with  carbide  knives  that  were  sharpened  Just  prior  to 
the  test*  All  teats  were  made  using  the  right  hand  half  of  the  cutterhead,  which  is  typically 
not  used  by  students.  The  standard  depth  of  cut  was  one-sixteenth  of  an  inch,  one  complete 
turii  of  cha  table  adjusting  wheeL  All  reported  test  results  reflect  dBA  readings  taken 
while  cutting  red  oak,  48  inches  long.  Tests  were  conducted  to  determine  if  length  or 
Aicknass  of  stock  afected  the  dBA  and  the  differences  in  rendings  were  insignificant. 
Some  trimming  of  widths  was  done  to  lower  excessively  high  readings  and  make  them 
compatible  with  the  other  stock.  Each  test  piece  of  oak  was  checked  for  its  noise-produc- 
ing qualities  prior  to  beginning  the  tests.  This  was  done  by  jointing  one  side,  and  then 
surfacing  the  other  side  to  a  clean  condition^  after  wlilch  an  additional  one-siKteenth  cut 
wai  made  during  which  dBA  readings  were  taken  and  the.i  written  on  the  piece  for  future 
usa.  _ 

AU  dBA  readings  were  me-aaured  with  an  H*  H*  Scottj  Sound  Level  Meter,  Type  450-8. 
Sound  iavel  readings  were  taken  at  four  different  positions  in  the  wood  lab*  All.  dBA  read- 
ings were  taken  by  the  same  person  under  as  similar  conditions  as  possible. 

At  7:00  a.m*  on  a  Saturday  morning  the  Snell  Building  and  the  v;ood  laboratory  were 
vary  quiet  In  fact,  the  morning  we  took  these  readings  a  custodian  standing  at  the  oppo- 
slta  and  of  the  hall  from  the  wood  lab  started  talking  to  someone  and  had  the  meter  needle 
dancing  all  over  the  scale,  She  was  asked  to  stop,  and  the  readings  were  completed  to 
show  a  ganerai  background  dBA  of  30. 

Wa  ware  surprised  at  the  dBA  levels  recorded.  By  turning  on  the  dust  collector  unit 
the  dBA  Jumped  35  points  at  the  operator  position,  and  31  points  at  position  number  three, 
Pomparlng  condition  number  three  with  number  two,  the  surfacer  by  itself  was  found  to 
ba  only  slightiiy  noisier  than  the  exhaust  system  running  alone.  Condition  four,  with  the 
arfiauit  and  surfacer  both  running  showed  an  increase  of  53  dBA  at  position  one,  and  41 
dBA  at  position  three* 

Hava  you  aver  analyzed  a  police  siren  to  determine  how  it  makes  its  sound?  Reflect 
for  a  minute*  Basically,  you  find  a  series  of  vanes  on  a  rotating  shaft  moving  rapidly 
past  a  iarias  of  flxed  vanes  on  the  case*  Surfacers  and  Jointers  have  a  similar  relation- 
ship of  parts*  Turning  on  the  exhaust  system  moves  more  air  between  the  vanes  (knives 
and  chipbreakar  or  table  lips)  and  increases  the  sound  produced. 

Cutting  oak  Increaaed  the  dBA  at  the  operator's  position  by  ten  dBA  to  a  new  level 
of  93  dBA*  This  reading  of  93  dBA  was  the  base  figure  to  which  all  further  teat  results 
ware  compared. 

T^e  next  step  waa  to  produce  an  enclosure  that  would  be  of  minimum  size,  yet  com- 
pletely cover  the  surfacer  and  the  dust  col  lector /exhaust  duct.  Openings  had  to  be  made 
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for  the  infeed  and  outfeed  positions,  air  cooling  duct  for  tht'  motor,  the  table  adjusting 
mechanism,  the  on/off  controls  and  a  window  to  permit  reading  of  the  thickness  gage. 
Thege  openings  were  kept  an  small  as  possible  to  reduce  sound  egress  froni  the  enclosure. 
The  enclosure  was  constructed  from  47-ix)und  pnrttcLe  boards  which  was  the  heaviest 
board  available  in  the  Salt  Lake  '  ity  area. 

A  plain  unlined  box  construe lod  of  high  density  particle  board  reduced  the  dilA  at  the 
infeed  operators  position  by  9  points.  Adding  adjustable  doors  for  the  infeed  and  outfeed 
openings  that  moved  up  and  down  with  the  table  reduced  the  peneral  dLlA  in  the  lab,  posi- 
tion three,  from  67  to  64.  That  did  not  seem  like  much,  but  it  was  noticeable,  so  the  doors 
were  kept  for  the  rest  of  the  tests, 

The  next  phase  of  the  testing  wsns  to  evaluate  different  enclosure  lining  materials. 
This  phase  was  separated  into  two  parts:  (1)  Commercial  acoustical  [natcrials,  and 
(2)  * 'cross-road"  acoustical  materials,  stuff  that  was  available  everywhere. 

For  the  commercial  material  I  contacted  oneofthe  major  suppliers  in  Salt  Lake  City 
with  whom  1  had  worked  before,  told  htm  what  was  happening,  and  asked  him  to  propose  an 
Qptimum  package. 

That  package  consisted  of  a  layer  of  "Acoustilead"  which  is  sheet  lead  one  thirty- 
second  of  an  inch  thick,  and  an  inner  lining  of  2- inch  thick  fiberglass  **Monocoustic  CeiU 
ing  Panel"  produced  by  Ow*ens  Corning. 

The  •'crossroads"  package  consisted  of  masonry  sand  and  sanitary  napkins.  The 
sand  was  enclosed  in  a  3/4- inch  deep  framecovered  with  i/4-inch  plywood.  The  napkins 
were  stapled  to  slats  and  applied  like  shingles  with  a  50  percent  overlap  between  rows. 

For  all  practical  purposes  results  of  tests  under  Condition  one  and  Condition  two  are 
identicaL  It,  appeared  from  these  two  tests  that  the  two  inch  fiberglass  bat  and  the  double 
layer  of  sanitary  napkins  svere  equally  effective  in  diffusing  and  absorbing  sound  waves, 
A  compariion  of  test  results  for  the  leadonly  and  sand  only  lining  indicated  another  trade- 
off  with  two  of  the  four  position  readings  slightly  in  favor  of  each  lining. 

The  last  phase  of  the  project  consisted  of  testing  the  relative  effectiveness  of  the 
Oliver  Inserted  Tooth  Helical  Cutterhead  in  reducing  ope  '  ng  sound  level  in  the  wood- 
working iaboratory. 

This  cutterhead  consisted  of  84  carbide  cutters  distributed  around  the  head  in  6  long 
helical  spirals.  Two  things  resulted  from  this  configuration.  Instead  of  the  three  or  four 
knife  impacts  per  revolution  over  a  24- inch  length,  you  now  got  S4  impacts  per  revolution 
with  a  knife  only  l  inch  long,  The  result  lowered  the  intensity  of  the  impact  noise  and 
changed  the  frequency.  The  second  change  related  to  the  air  movement  noise  around  the 
cutterhead.  With  84  very  short  cutters  (rotating  vanes)  moving  by  the  chlpbreaker  (fixed 
vane)  the  siren  type  noise  level  was  lowered  and  the  frequency  was  changed. 

The  five  different  tests  run  during  this  project  included:  (1)  The  surfacer  with  no 
modifications,  conventional  cutterhead.  (2)  Enclosure  with  lead  and  fiberglass  lining, 
modified  enclosure  including  tunnels  lined  with  lead  and  fiberglas.^  over  infeed  and  out- 
feed  tables,  adjustable  doors  and  neoprene  rubber  curtains  at  infeed  and  outfeed  openings, 
motor  cooling  vent  baffled  and  lined  with  lead  and  glass,  (3)  Enclosure  with  sand  and 
fiberglass  lining,  modified  enclosure  as  outlined  in  number  two  above,  (4)  Enclosure  with 
sand  and  sanitary  napkins,  modified  enclosure  as  outlined  in  number  tw'o  above,  (5)  The 
surfacer  with  no  modifications  as  in  number  one  above,  but  with  segmented  cutterhead. 

Using  positions  three  and  four  as  representative  of  an  average  dBA  for  the  total 
woodworking  laboratory  it  did  not  appear  to  make  any  differonce  which  combination  of 
lining  material  was  used  with  the  enclosure  as  the  dF3A's  were  idL  jical,  i^eadings  for  the 
segmented  head  showed  it  produced  nounds  three dilA  higher  than  the  enclosure  at  position 
three,  and  identical  at  position  four. 

One  last  test  was  conducted  to  answer  the  *'What  happens  if,.,  "  question.  For  this 
test  the  surfacer  with  the  segmented  cutterhead  was  placed  on  vibration  absorbing  pads. 
A  piece  of  weathers  tripping  sponge  rubber  3/8  by  3/4  was  attached  to  the  bottom  edge  of 
the  front,  back  and  ends  of  the  enclosure.  The  indexing  frame  around  the  base  of  the 
surfacer  which  was  used  to  help  index  the  enclosure  for  assembly  w-as  made  narrower 
and'faced  with  the  weatherstripping  also.  All  of  the  enclosure  modifications  were  used. 
This  was  the  ultimate  test  combining  the  best  of  our  sound  prevention  and  sound  control 
techniques. 

Remember  that  the  dBA  for  an  open  macliine  with  a  conventional  cutterhead  at 
position  one  was  93  dBA.  The  enclosure  alone  reduced  that  figure  by  about  10  dBA.  The 
sefmented  cutterhead  alone  was  also  good  for  a  10  dBA  reduction.  Ckimbine  the  two,  add 
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ft  tew  refinem^ts  to  the  enclosure,  and  you  have  a  package  that  reduced  the  lound  level 
at  tiii  infead  operator's  position  by  21  dBA,  This  combination  would  be  excellent  if  the 
wood  lab  was  very  close  to  a  sound  sensitive  area,  or  where  the  people  in  charge  were 
really  eoncei^ed  about  the  well  being  of  the  faculty  and  students, 

eorr  EFpreTive  niss 

Listed  below  are  prices  paid  for  enclosure  materials  used  in  this  study. 


Ameunf 

High  densify  psrfiQle  board 

ISO  sq. 

ft, 

$  ,185 

iq. 

fK 

$27.75 

Aeousflltad 

150  iq. 

ft. 

.65 

iq. 

ft. 

97.50 

Mon^QUifi^  C^iiing  Panel 

150  sq. 

,435 

sq. 

ff. 

65.25 

Mason  ^  sond 

1/3  yd, 

2.00 

2.00 

Plywood,  COX  fir,  3/8" 

150  iq. 

fh 

.16 

iq. 

ft* 

24.00 

Sanlfary  napkins 

1213 

.056; 

3  each 

68.29 

The  Oliver  Inserted  Tooth  Helical  Cutterhead  was  priced  at  2,946  dollars  plus  freight 
when  tills  wag  written.  This  includes  modifications  to  the  grinding  attachment  which  are 
necessary  to  grind  the  slighay  skewed  teeth.  The  teeth  are  tungsten  carbide, 

The  unit  prices  indicated  in  Table  2  below  include  a  ten  percent  miscellaneous  allow- 
aiicm  to  cover  ^ust  nails,  bolts,  etc. 


TABLE  2 


incl^urd,  ieod  ond  fibergldis 
fn^iosyre,  sand  and  flbargloss 
fnsloiurd,  lond  ond  napkins 
Segmented  qyfferhead 
inGlosure,  segmented  head,  sond 
and  flbefglai 


Cost  per  d&A  redyetion 
diA  raduetion 
frem  open  machine 
feqding_of  ?3dBA 

9 
11 
11 
11 
21 


S 


Unit 

spit 

209  JQ 
104  JO 
134.24 
2,946.00 
2,976M 


Cpit  per 
dlA  redugtiofi 


$ 


23.29 

12.20 
267.82 
141.74 


SUMMARY 

StricUy  on  the  basis  of  dollars  per  dBA  of  reduction,  the  enclosure,  sand  and  fiber- 

-glasi  package  is  the  best  buy,  at  9.50  dollars  per  dBA  for  U  decibels.  Of  the  three  en- 
closure lining  combinations  tested  this  is  also  the  most  simple  to  assemble  and  maintain. 
The  enclosure  does  have  some  drawbacks.  It  physically  separates  the  operator  or  main- 
trance  person  from  the  machine.  It  becomes  more  difficult  to  read  thr  ^ilcknase  gage, 

^iean  ^d  lubricate  the  surfacer,  and  grind  the  knives.  Grease  eKtenaion  tubes  running 
to  the  outside  of  the  box  would  help  to  resolve  the  lubrication  problem,  Tungsten  carbide 
knoves  stay  sharper  much  longer  than  high  speed  steel  and  reduce  the  frequency  of  open- 
ing up  the  enclosure.  A  person  familiar  with  conventional,  open  machine  operation,  may 
find  it  a  little  disturbing  to  have  his  material  out  of  sight  for  so  long- even  if  the  surfac- 
ing is  being  done  more  quietly.  The  encloiure  gives  visual  proof  that  something  is  being 
done  to  m^ke  life  more  pleasant,  and  may  provide  a  psychological  lift. 

The  sapnentad  cutterhead  does  a  good  Job  of  reducing  sound  by  the  same  amount  as 

"  tte  enclosure,  but  with  much  less  fuss.  There  is  no  visual  evidence  that  anything  Is  dif- 
ferent. After  the  segmented  cutterhead  was  installed  in  our  surfacer  we  decided  not  to 
lay  anything  to  the  students  about  the  change  and  see  if  they  noticed  a  difference^  The 
first  comment  was  made  about  8r30  a,m.  during  the  first  cla.^s  to  use  it.  Student,    Is  the 

-  gurfacer  on?"  Teacher,  **Yes,  why?"  Student,  "It  sure  is  quiet.  What  did  you  do  to 
It?'*  Many  comments  of  a  similar  nature  have  been  mad^  .slnce  then.  The  unit  is  eK- 
pensive,  but  it  does  the  job  for  which  it  was  intended,  The  cutting  angle  of  the  short 

■  imives  produces  a  shearing  cut.  This  cutting  action  results  in  a  much  improved  surface 
whan  highly  figured  grain  patterns  are  involved. 

J  The  exhaust  aystem  produces  a  high  sound  level.  It  is  an  interesting  frequency  and 
^laval  because  a  person  doesn't  realize  howloudand  bothersome  it  is  until  it  is  turned  off. 
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^;:::We  are  now  In  ih#  Drocesi  of  investigating  different  damper  ayetems  to  stabilize  iha 
,  -  tmount  of  air  being  drawn  through  the  ayetem  under  different  operating  conditions.  There 
;  is  alio  a  possibility  of  the  lyitem  being  over  degigned*  We  will  be  invegtigating  die 
:  of  different  pulley  ratios  on  the  operating  effectiveness  of  the  system. 

The  next  problem  is  the  16- inch  Jointer* 

^  ;  Dr.  fdwln  C,  Hlnekley  li  a  Prefessor  of  Industrial  idycot lai  at  Brlgham  Young  University^  Prove,  Utah. 


Power  Tool  Operating  Hazards 

Daniel  WJrvin 

Most  manufacnirers  who  make  equipment  normally  used  in  schools,  or  more  speci- 
fically, in  any  Industrial  education  program  are  rather  well  acclimated  to  the  safety 
needs  of  ichooli  and  studenti.    This  has  been  true  for  better  than  forty  years  of  Rock-  ' 
well-s  experience  in  matching  various  etrict  state  requirements.  Naturally  four  or  five 
states  lead  toe  way  as  far  as  specific  safety  requirements  were  concemed,  and  no  menu-  ^ 
facturar  could  afford  to  build  or  sell  "anything  less/'  Therefore,  all  products  manufac-' 
ttired  and  ibid  to  the  school  market  on  a  nationwide  basis  adhered  to  these  strict  require-  ^ 
ments  and  everyone  beneflted.    On  an  industrial  basis*  possibly  because  students  or 
children  were  not  involved,  many  of  the  requirements  were  not  as  strict.  Even  if  equal, 
tt#y  were  often  ipiored  in  favor  of  more  vereatilityi  higher  production  rates  and  the 
financial  benefits  which  accrued  from  these  practices. 

With  the  advent  of  bodi  OSHA  and  the  Bureau  of  Consumer  Safety,  very  speclflc  re-  " 
quirements  have  been  stated  as  a  law  as  opposed  to  being  voluntary.  Schools  specifically  i 
—  as  a  part  of  Government--  are  not  required  to  match  OSHA  standards  on  a  federal  basis.  ' 
When  a  state  adopts  the  OSHA  code,  either  in  part  or  word  for  word,  the  administration 
and  inspection  is  handled  by  that  state.  Schools  are  very  definitely  involved  under  die  ^ 
state  administered  programs.  AlOiough  OSHA  ia  primarily  a  conglomerate  of  many  ^ 
coniensui  standards  derived  from'  a  great  many  places,  in  most  cases  at  least  the  basic  ^ 
requirements  are  necessary  and  not  a  debatable  subject. 

Because  of  the  many  sources  for  OSHA  regulations,  there  are  naturally  m^y  am- 
biguirtei  and  contradictions  in  this  particular  law,  which  are  in  process  of  being  ironed  ' 
out.  It  is  possible  that  this  shake  out  period  will  last  as  long  as  ten  years  until  all  of  the  1 
petitions  from  various  associations  and  manufacturers  are  settled  one  way  or  the  other.  \ 
In  the  long  haul,  it  is  expected  that  this  will  be  a  most  valuable  and  beneficial  law  as  far  ] 
as  safety  la  concerned,  both  in  schools  and  in  industry.  1 
Inexperienced  OSHA  inspectors  also  have  contributed  to  some  of  the  problems  in-  '| 
volvmg  underenforcement,  overenforcement  and  the  many  questions  involving  OSHA.  f 
This  in  tlme^^^to  will  undoubtedly  be  solved  as  Inspectors  obtain  better  training  and,  ^ 
many  of  the  ''Judgment  factor"  questions  are  clarified.  Regardless  of  the  serious  work 
done  and  the  basic  intent  of  manufacturers,  the  Federal  Government,  state  governments  J 
and  educators,  the  prime  requirement  for  safety^  in  the  long  run  -  is  good  operating  J 
procedures  and  a  good  mental  safety  attitude  on  the  part  of  the  student  or  the  worker.  ;J 
Regardleis  of  the  guarding  and  oaier  mechanical  or  electrical  safety  considerations,  the  I 
mental  attitude  and  operating  procedures  of  theoperator  are  still  the  key.  Operator  error  ii 
might  be  categorized  into  three  general  areas,  one  being  apathy,  the  second  being  stupidity 
and  the  third  being  ignorance,  ^  -  ^'  s 

Apathy  of  course  would  pertain  to  teachers  or  students  and  management  or  operators 
who  actually  understand  how  to  operate  equipment  safely  and  know  all  of  the  rules,  but 
for^  one  reason  or  another,  really  do  not  care.  They  are  much  more  interested  in  "get- 
ting  the  Job  done  quickly,-'  making  more  profit,  saving  time,  or,  in  general,  adopting  a 
'it  will  never  happen  to  me"  philosophy.  People  in  this  category  are  not  really  thinking 
of  questioni  such  as  safe  or  unsafe,  since  the  question  of  safety  might  be  number  ten  or 
twelve  on  their  list  of  important  thingi.  Somewhere  along  the  line  they  d^end  on  luck, 

3;)3 


___i»iorstat©goveramente,andchemanufacw  to  solve  all  of  their  problems. 
,*^^&jeraUy  do  not  wUlfully  do  anything  wrong,  but  neither  do  they,  with  thought  and 
^il(g^<<db-  anything  ri^l.  Thli  ii  a  rather  looie  attitude  which  may  be  workable  in 
''fsltujiiiong,  but  when  dealing  with  equipment,  die  mental  loosen esi  and  "happineis" 

 is{<tely  Punttl  ^  they  meet  head  on  with  an  accident*  The  comments  then  might  run  "1 

J^ew?better,'*  "why  dlto't  1  think  about  that,*'  "Vm  sorry*'' 

'  i^g^Stui>ldlty  ml^c  be  defined  ai  "attempting  to  get  away  with  the  improbable*"  In  most 
isfes  Mi  person  knowi  the  correct  method  of  operation*  but  weighs  his  chances  carefully 
l^^6(^  doiiig  it  the  correct  way  and  doing  it  by  either  a  faster  or  more  profitable  method* 
^fier^  welding  the  chanceg,  he  decides  to  take  the  risk  and,  in  many  cases,  sincerely 
pcegrets-hls' decision.  In  the  three  categories  we  are  discussing  this  Is  probably  the  most 
Ti¥rtbus^  since 'actually  some  thought  is  given  to  the  cqrrect  and  safe  mediod,  but  for  some 
^ii^TO!^  reason  fte  gambling  Instinct  takes  oviK  Stupidity  is  also  the  most  difficult 
If  easdn  to  esrplaln  once  an  accident  has  happened,  since  tiiere  is  really  no  logical  excuse 
fibs  tiili  type  of  decision  or  action* 

^    ilf  j^orince  faUs  into  flie  category  of  **I  didn't  know,"  "1  didn't  really  understand,"  or 
^^Bljrtaia  linfw  or  Inexperlenee,  In  some  few  cases,  it  is  entirely  excusable  and 

^^^dly^a  reason*  Inbdier  cases  itls  totally  Inexcusable  and  strictly  an  excuse,  consider^ 
iJvlftii 'fact  tiiat  all  legitimate  manufacturers  now  issue  rather  complete  instructions 
le^nce^^g  e'quipm^t*  Because  of  tfie  many  books  on  the  market,  both  text  and  research, 
flrivolvliig  the  entire  apectrum  from  mental  attitude  through  proper  alignment  and  main- 
ft'enancep  on  to  proper  operation  in  both  normal  and  unusual  operations,  there  are  really 
^*BOt  to©  many  reasons  to  remain  ignorant  concering  safe  and  proper  operating  methods* 
^liiTmany  eases  the  real  reason  might  be  "forgetfulness"  and  in  retrospect,  the  operator 
(wiU  renaeniber  being  told  how  xo  perform  the  operation  correctly  or  being  warned  that  a 
^  ceiftain  procedure  is  definitely  forbidden* 

Although  we  might  have  chose,  for  demonstration  any  one  of  a  number  of  tools,  the 
Stable  la.w  and  jointer  were  chosen  specifically  because  they  are  considered  standard 
l^equiptrnent  In  most  industrial  arts  laboratories p  1  would  now  like  to  demonstrate,  first  on 
L'tiie  lible  saw  and  second  on  the  jointer,  some  of  the  major  problems  involving  operator 
error  when  performing  normal  operations* 


iTASLI  SAW  DEMONSTRATION  -  ret 


OPERATOR  IRRORS 
Resshlng  over 
pQlloyylng  fhe  line 
No  fence 
No  Iniert 
Depth  of  dsdo 
Pisy  Hme 
Gum/Pitch/Dlrt 


Ripping 
Crass  Cuffing 
Dadoing 


KICK  BACK  CAUSES 
Fenci  alignment 
Saw  teeth  -  set 
Arbor  sllgnnient 
Contfo!  -  operator 
Hedlmg 
Depth  of  cut 


JOINTER  DIMONSTRATION  -  rei     Edge  Jointing 

lurfsea  Planing 
Rabbeting 
Stop  Jointing 

OPfRATOR  IRRORS 

Hond  over  cutterhead 
Net  following  the  fence 
No  ^ih  block 
Guard  removed 
Reor  of  cutter  e^poied 
L^se  opntrols 


KICK  BACK  CAUSES 
Depth  of  out 
Materis!  off  table 
Dull  knlvei 
One  knife  high 
Control  =  operator 


'  I  sincerely  trust  that  this  demonatration  wai  both  intereiting  and  informative,  as 
Kfotrfjosed  to  merely  "talking  the  iubject  through,"  l  am  sure  that  in  your  particular 
t-ial^ratory  or  shop  iltuation  you  could  come  up  with  a  great  many  other  typical  errors  in 
Operation  and/orcausesof  kickback,  but  these  I  have  demonstrated  are  definitely  universal 


in  nature.  One  or  the  other  is  alm^t  alwayi  a  pan  of  any  accident  report  or  investigation, 
/  I  think  It  is  obvious  by  this  time  that  federal  and  state  laws>  in  addition  to  your  own 
ipecific  rules  and  raguiationsj  really  will  not  solve  the  problem.  Your  personal  demon- 
strations of  proper  operatlon,^  film  and  transparencies  on  this  subjecij  student  texts  and 
operator  cards  are  all  major  steps  in  the  right  direction*  Undoubtedly  better  education 
is  really  the  solution  to  this  problem.  Manufacturers,  naturally,  can  help  by  providing 
various  safe  guards,  both  mechanical  and  electrical,  and  we  are  all  continually  striving  to 
do  a  better  Job  in  this  area*  In  fact,  in  many  casesg  manufacturers  far  surpass  the  ra^ 
quiremenis  of  either  OSHA  or  the  Bureau  of  Product  Safety,  or  for  that  matterj  UL*  The 
mechanical  and  * 'cleanliness"  condition  of  the  unit  involved,  plus  proper  alignment,  are 
alio  a  definite  factor  in  proper  operating  safety,  and  1  think  we  have  proved  that  here 
today. 

Although  everything  and  everyone  can  help,  1  firmly  believe  the  industrial  arts  In- 
structor or  industrial  education  instructor  is  in  the  ideal  position  to  improve  or  solve  all 
three  problem  categories*  The  mental  attitude  of  the  operator  is  really  the  final  key  to 
success*  in  generalp  if  he  has  read  the  instructions,  knows  the  safe  rules  of  operation 
involving  that  particular  tool,  keeps  his  mind  on  what  he  is  doing  and  does  not  gamble,  the 
chances  of  having  an  accident  are  practically  nU* 

Pdnfet  W*  iryln  Is  edusaHonsI  direetsr  of  f he  Power  Tool  Divlsisn,  Rpqkwell  inftmqtlonal* 


OSHA  Inspections 

David  R.  St  John 


Since  the  passage  of  the  Wiiliams-SteigerOccupational  Safety  and  Health  Actl  (OSHA) 
on  December  29,  1970,  there  has  been  a  growing  concern  about  compliance  with  a  set  of 
federally  induced  standards.  Considerable  confusion  exists  as  to  who  is  covered  and 
where  the  ultimate  authority  lies.  While  it  is  true  that  not  every  state  has  taken  over  the 
responsibilities  for  the  enforcement  of  this  law,  it  is  apparent  chat  our  facilities  are  going 
to  liave  to  measure  up  to  some  set  of  standards.  This  means  that  Inspections  ultimately 
are  going  to  occur, 

WHAT  CONSTITUTE!  AN  INIPECTION? 

Any  time  you  walk  through  an  area  with  the  purpose  of  'booking  for  problem  areas" 
could  constitute  a  safety  inspection*  This  however  is  not  commonly  thought  of  as  conduct^ 
ing  an  inspection.  Riveil^  states  that  inspections  in  school  shops  may  be  classified  as 
one  of  four  types:  (1)  periodic  inspections,  (2)  intermittent  inspections,  (3)  continuous 
inspections  and  (4)  special  inspections.  Since  most  of  us  have  not  established  what  we 
would  consider  a  "sound  safety  program"  in  terms  of  occupational  safety  and  health 
standards  let  us  consider  only  the  last  of  these  Inspection  types  for  the  moment*  As  our 
programs  develop  we  will  be  able  to  plan  for  and  utilize  the  other  three  types  of  inspec- 
tions as  part  of  an  ongoing  program  of  safety* 

Special  inspections  are  of  several  types*  The  special  inspection  we  will  address  at 
this  point  might  be  thought  of  as  an  initiating  Inspection,  a  spring  toard,  or  a  point  of 
reference  from  which  we  can  begin  a  conscious  effort  of  upgrading  our  program* 

WHO  SHOULD  CONDUCT  AN  INSPECTION? 

While  it  is  easy  to  recognize  that  the  ultimate  responsibility  for  Inspecting  school 
shops  rests  with  the  teacher  in  charge,  it  is  equally  as  recognizable  that  he  should  not 
be  considered  the  sole  agent  qualified  to  provide  valid  inspections.  Supervisors,  admin^ 
iitrators,  representatives  from  advisory  committees  and  industrial  safety  engineers 
might  be  utilized  as  well  as  local  fire  inspectors  and  representatives  of  state  and  federal 
departments  of  labor. 


jVii^  in  teacher  who  has  been  ^Ing  an  excellent  Job  of  Instructtng 

Jtiy  respiaislb^        inipectuig  a  facility  ^  meet  OSHA  atandardi  without 
^^rfitolng  wewldbeioniewhiitpre  Ae  least.  In  fact  it  would 

_^     iyr'td  the  cefporatlon  who  had  em^oyed  a  pilot  to  fly  their  sin^e  engine 
|^pi^ic^  Um  to  Jump  ha  and  take  the  full  reiponiibility  for  flying  their  new 
Ittfj^^l^ut  any  sp  training.  Even  more  ridiculous  would  be  to  criticiie 

"^njrjiai£tequacies  as  he  began  ^e  transition* 

"  ^MKrdit  safety  inspection  procedure* 

W^^^  p^i^t^^^XiOt  realize  it  the  State  Deparment  of  Labor  ^  OSHA  Division, 
^ftfeill^SMLt^s  a  voluntery  compliance  iervice.  In  thii  diviiion  many  services 
llMeiytowftf  ti^m,  most  itatei  offer  a  iervice  of  voluntary  compliance  inipec- 
''^i/W^i'-^^'emfl^%r  whole  facilitlei  are  being  inspected  Is  under  no  threat  of  cita^ 
I^Wf^^olattona.  Tlie  purpose  of  Aese  services  is  to  encourage  voluntary  compliance 
^Spait  ;Qf  the^  employer.  Only  in  cases  of  Imminent  danger  would  any  violation  ever 
^mited't^  divliloni  inspection  teams  for  folio wup.  This  service  is  to 

^^iiy,ire€omm^ded  even  ftough  most  of  diese  oWices  are  being  flooded  with  requests 
l|p(Jnia^^tatt  sSifera^  montiis  for  them  to  be  able  to  inspect  your  facilities, 
«^ safety  engineers,  trained  In  the  interpretation  of  OSHA 
li-  ls  another  viable  alternative  where  time  is  of  the  essence.  While  the  cost  is  a 
^^ff^it^ihsM^tf  not  be  entirely  discounted  if  your  program  needs  immediate  assistance 
^liAprgvi^  Msiety  conditions . 

WMr^  A:r-'-  "  -  ■■  ■     ■  ■ 

m«r  SHOULD  if  UliS  as  a  REWEREmEf 

^^J^i^  ^e  current  concern  i^ut  OSHA  several  agencies  have  undertaken  to  analyse 
|si  iiiimediate  concerns  of  employees  and  employers  publishing  a  myriad  of  infor* 
"  ©sbcer^  die  implications  tor  compliance  with  ttiis  new  law.  Among  the  ex- 
^^<ftyi  ivaried  materials  being  published  today  m^y  inspection  forms  can  be  found« 
^Ki^M^jional  Agencies  are  no  exception  to  this  sudden  rush  to  publish  in  this  field, 
^^^^^itt^  departments,  university  deparments  of  industrial  educationp  and  riie  varl- 
m^^pfepsibnal  associations  are  all  entering  the  picture.  There  is  really  nothing  to  be 
^aftVin  fquestloning  flieir  nftotives  for  this  rash  of  published  materials.  Even  if  it  were 
p^^tot  ittieir  motives  were  all  In  the  Interest  of  improved  safety,  which  very  clearly  is 
Pfffipipaie  inmanyi  the  materials  which  they  are  publishing  are  of  very  limited 

^uiNtP;the  individual  teacher.  Here  is  why , , , 

telJMta  fact  ual  only  one  reference  coft  truly  be  used  as  a  basis  for  establishing  a  safety 
^p^pon  pro-am  should  be  obvious.  In  the  case  of  school  shops,  the  OSHA  Horizontal 
[Hmfllrdi  for  General  Industry  are  the  standards  referred  to  in  the  law.  Any  materials 
^erring  back  to  or  attempting  to  interpret  these  standards  must  ultimately  be  based 
iMii^^&ese  standards,  cons  candy  refering  back  to  the  principle  document  itself.  While 
hany  man-hours,  most  of  them  ipent  by  persons  very  well  acquainted  widi  these  stand- 
SSs,  have  been  spent  analyzli^  and  interpreting  these  stan^rds  the  fact  remains  that 
ist^dards  are  the  ultimate  source.  The  problem  then  Is  essentially  this  —  any  time 
Mt^  I  inigjit  spend  interpreting  the  standards  and  developing  an  inspection  guide  for  you 
V^wohly  result  in  a  condensation  and  interpretation  of  a  very  complex  system  for  your 
B£r7  To  get  the  final  autiiorlty  on  these  standards  I  must  ultimately  refer  you  back  to 
^^atandards, 

'  "  T^fee  is  no  ^ubt  that  much  of  what  has  been  published  will  be  of  such  limited  value 
lie  wordiless.  Though  one  can  say  that  some  of  the  Inspection  piides  represent  very 
llfaifor^  ^d  can  be  highly  recommended.    The  inspection  guides  developed  by  Dr, 
|t^€  and  an  exttemely  well  qualified  group  of  consultants  for  the  Utah  State  Board  of 
pu'CAtion^  is  certainly  to  be  ranked  among  the  best,  A  reference  is  made  on  almost 
^^^Ifinipection  item  to  the  federal  (or  state)  standards.  This  provides  the  user  the 
p^a^inity  to  reference  corrections  which  may  be  needed. 


Another  excellent  reference 


li^^ently  been  published  under  Ae  direction  of  Dr,  John  Bonfadini  and  a  committee 
l^steuetdi^  from  Prhice  William  County  Public  Schools  In  Virginia*^  still  other  re- 
^^eSf  such  as  the  draft  copy  '-An  Inie^retation  of  OSHA  for  Industrial  Education" 
^Mired^by  the  America  Council  of  Industrial  Arts  Supervlsors,5  are  excellent  refer- 
on -^the  whole  topic  of  safety.  However,  In  die  final  analysis  the  individual  teacher 
StCevenfflaUy  become  familiar  with  the  standards  themselves.  The  best  way  to  do  this 
'afsfcure  a  copy  of  the  standards  md  set  about  a  plan  of  detailed,  section  by  section, 
p'df'their  contents. 
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WHEN  WOULD  INSPECTIONS  BE  CONDUCTED? 


In  an  ongoing  program  it  la  diflicult  to  decide  when  an  inapection  should  be  cond 
1%  li  eaiy  to  accept  the  su^estion  that  the  earlieit  posiible  time  is  probably  th( 
d€iirabl#  as  the  inspection  will  serve  as  the  apringbord  for  progress  in  an  overall 
prograna*  This  is,  of  course,  based  on  the  aasumption  that  some  provision  has  been 
to  train  the  inspectors  or  to  bring  in  qualified  consultants. 

A  serious  error  would  be  made  to  request  that  every  shop  teacher  pick  up  the 
district  form"  and  conduct  an  inspection  during  the  next  week  of  classes*  In  fac 
errors  could  occur*  Firsti  the  assumption  that  each  teacher  would  interpret  the  ii 
tlon  form  properly  is  only  an  assumption  and  as  such  is  probably  incorrect,  Ai 
inherent  danger  embodied  in  this  same  assumption  lies  in  the  probability  that  each  oi 
teaeheri  and  ^gsibly  the  district  c^rdinator  would  now  assume  that  their  insp 
responsibilides  were  completed.  Second,  it  would  be  totally  inappropriate  to  ask  a  ti 
to  be  reaponslMe  for  conductinf  an  inapection  in  his  own  classroom  while  he  was  i 
taneously  trying  to  teach  his  classes.  It  is  very  likely  that  when  a  teacher  is  insp 
his  ora  shop  he  wiU  be  so  familiar  with  his  own  equipment  that  he  would  not  be  b 
reco^iie,  all  hazards  or  faults.  In  essence  he  will  be  so  close  to  the  forest  it  s 
difficult  for  him  to  see  the  trees. 

It  is  strongly  recommended,  however,  that  the  inspection  be  conducted  while  sti 
are  working  at  routine  activities  within  the  facility*  This  will  bring  to  mind  a  num 
areas  which  would  have  to  be  assumed  by  the  inspector  in  the  absence  of  workers* 

SUMMARY 

Un  planning  an  approach  to  safety  inspection  of  school  facilities  several  recomni 
tions  can  be  made.  Firsts  develop  ii  schedule  for  regular  inspection  and  followup 
wiU  assure  the  coverage  you  wish  to  establish.  This  will  do  a  lot  more  for  youj 
safety  program  than  simply  identifying  violations.  It  will  develop  a  safety  conscioi] 
on  the  part  of  all  teachers  which  is  very  valuable  to  the  success  of  the  total  pro 

Second,  select  a  group  of  inspectors  who  are  familiar  with  the  standards.  It  n 
neceisary  to  provide  a  series  of  training  sessions  to  prepare  for  these  inspections* 
will  be  time  well  spent  if  your  inspe^       understand  what  they  are  looking  for  and 
to  find  information  on  corrections. 

Third,  do  not  ask  a  teacher  to  Inspect  his  own  facility  while  he  has  a  simulta 
responsibility  of  teaching.  This  is  like  asking  him  to  ride  two  horses  at  once*  H 
not  be  able  to  do  a  good  Job  with  either  responsibility, 
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ptiviting  the  Drsadvantaged  and  Handicapped  In  the 
~  ustrlal  Arts  Environmefit 

€Netter  R,  Ahdtrsan 

^Motivation  or  motiver  You,  aa  teachers,  ihould  know  the  meaning  of  the  words,  but 
me  call  to  your  attention  the  definition  again:  That  which  Incites  to  action,  having  the 
Kswer  to  mov0i  cauiing  action,  to  provide  with  a  motive,  instigate  and  induce, 
"  Are  you  ag  taachari  doing  this?  If  not,  you  are  not  good  teachef  s,  and  it  is  time  that 
i'must  be  held  aecountable. 
If  teaeher i  are  to  motivate  itudents  so  that  they  become  motivated  from  within,  it  is 
litoipfrativa  that  teachers  know  what  ^od  teaching  is*  I  would  like  to  suggest  the  following^ 

rl»  TtQchifig  yieldi  a  high  mnst  of  dtdtcstfen  fs  dufyi  IMs  g  way  of  life  wifh  q  Itme  of  mi  is!  an* 
'^^'2*  T#aeh!ng  is  diradfing  lemming,  for  Uomlng  dipendl  upon  fht  lismer's  infilligenct  snd  s#lf= 

3s  Te^hlng  if  the  opening  of  windows  fo  leomfng,  and  nc^  the  filling  of  eonfsineri,  (Anrwer- 
:     filf  O  set  of  mtmofliid  queiHons  to  forget  loorii) 

4«  Tsdehlng  Is  proceeding  from  the  eo^  to  the  difficult,  from  the  known  to  the  unknown,  ffom 
p   the  oonorete  to  the  ob^raoK 

^^S.^Tedehlng  U  motivating^  stlmuloting  and  Inspiring  young  ond  old  to  diicipiine  themselves  in 
-the  totol  leoming  process* 

Teaehing  Kelps  the  leorher  to  observe,  to  detect  problemi  and  theff  solutions  end  to  develop 
ide^s* 

7#  The  good  teoeher  pi  sees  o  high  premium  on  ohQrgeter  ond  seN  o  good  example  ot  oil  timei* 
-  ^     8,  The  good  teooher  feods  to  keep  up  with  new  rtvaterlals  in  hil  fii^ld  —  the  new  technology 
&  '        ond  ii  swore  of  sociol  ehangei  ond  the  need  foi"  o  poiitivi  feeling  for  another  ethnic  group 
P*'/  -  roee, 

I  sm  sure  you  are  the  kind  of  teachers  I  am  talking  about,  for  if  you  are  not,  ypu 
phould  be  released  from  your  position  immediately* 

Because  one  has  graduated  from  a  large  university  or  a  college  that  has  <toubled  Itg 
Stbilment  in  six  years  does  not  necaisarily  mean  that  it  has  developed  good  teachers 
^fi^  cin  set  up  the  environment  to  motivate  students* 

^fe~Motivation  is  not  just  taking  education  courses*  When  you  are  enrolled  in  Educiarion 
EiS^and  the  next  semester  you  are  required  to  take  Education  260,  and  you  have  the  same 
pSgtruetor,  you  perhaps  will  hear  the  same  old  corny  Jokes,  The  stimulant  is  gone  when 
you  walk  tato  the  classroom. 

K.&Many  old  heads  arenotgoingto  change  their  lesson  plane,  tests,  classroom  structure, 
Bor  oiitlook  on  racial  problems,  and  when  I  mention  racial  problems,  1  am  speaking  about 
[^ificani,  Italians,  Whites,  Blacks,  Reds,  Yellows  or  whatever  the  mixture, 
fc/  We  must  get  rid  of  the  teachers  who  motivate  like  the  one  who  told  me  at  Kansas 
itet#,  Pittiburg,  in  1930,  that  it  was  impossible  for  me  to  graduate  from  this  school  be- 
"""Kie  I  had  an  1*0*  of  80,  I  had  not  been  on  the  campus  for  five  days;  I  had  not  been  given 
tests.  These  same  unmotivating  teachers  knew  nothing  of  my  background*  1  had 
Wished  ttie  8  grades  in  7  "ears  and  had  enough  credits  to  graduate  from  high  school  in 
Kyears.  I  decided  I  would  change  and  take  a  masters  at  Iowa  State  University,  of  which 
jrou\  fiad  to  be  in  the.  upper  fourth  of  the  graduating  class  to  be  accepted,  1  finished  the 
mtlters  and  wrote  a  thesis,  spending  only  2-1/2  summers  at  the  university, 

7We  must  get  rid  of  teachers  wfo  motivate  like  the  little  lady  English  teacher  did  me 
tf^tiils  coUege.  The  first  day  that  I  walked  into  class,  she  said:  '-We  don't  have  any 
Sgf ari'-lir  this  class,  and  if  you  remain,  you  will  flunk."  1  looked  aroundi  I  did  not  see 


any  and  sat  ^wn,  1  wUi  tell  you  now,  I  am  noc  a  nigger.  In  teaching  you  must  remen^er 
.tot  your  awdents  want  to  ba  recogrtizad,  to  be  guided,  to  be  creative^  to  belong  and  to 
b€  lacura.  You  mugt  remember  you  are  preparing  workeri,  Vou  must  increase  their 
eonftdenee,  upgrade  their  competence  by  railing  their  earning  potentiaL 

We  must  motivate  our  youth  so  that  they  will  know  that  succeas  potential  is  obviously 
tied  to  maturity^  and  In  particular  to  emotional  maturity. 

It  is  not  easy  to  become  a  good  motivation  teacherj  but  here  are  some  pointers^ 

MoHvQtlsrt  By  Ob|eeHyesj 

K  ^suf  feashfng  wilt  ^csmt  mote  lueeess^l  l^eduie  your  ebjisflvds  provide  wUh 
greater  flexlblHty. 

2«  Y&ST  sfudenH'  iffesHveniils  snd  produetiylfy  Inqresiti  beqaysi  thmy  beeomt  moft  Inyslvid 
snd  semmlffed  fo  fheir  works 

3.  y@ur  students'  q^mlhnen^s  and  IgyaU)^  to  your  ttaqhlng  Incfidiii  ^equse  fhey  it i  hgw 
they  fif  ]f%fQ  fhe  enylrqnmfnf  of  fhm  learning  prdgram^ 

4,  your  product  InQresses  and  yogr  shjdenti  beoome  a  msre  ylabie  farce  In  fhe  wgrld  of  wsrk» 

Mod va don  by  objectives  leaves  nothing  to  chance*  Step  by  step,  it  cells  how  to  start, 
how  to  buUd  three  critical  factors  of  involvement^  participation  and  autonomy  (right  of 
self  govemm^t). 

It  is  building  student  teamwork. 

It  is  coneentratiEig  your  students'  potential  for  more  dynamic  growth* 
^  It  Is  unleashing  your  students  to  open  up  creative  energy^ 

Someone  has  saidi  '*A  motivating  teacher  is  a  guy  who  can  step  on  your  toes  without  f 
messing  up  your  shoeshlne," 

The  motivating  teachtf  is  one  who  does  more  than  ii  necessary  and  keeps  on  doing 
It*   The  motivating  teacher  has  two  important  characteriaticsi  He  is  going  somewhere,  ■ 
and  he  is  able  to  persuade  others,  his  studentSi  to  go  with  him* 

The  way  to  get  a  thing  done  is  to  stimulate  competition*  Competition  is  found  in  all  , 
industries'^  to  develop  and  discover  more*  Motivation  is  never  expecting  a  second  chance 
to  make  a  first  good  impression  on  your  students. 

People  can  be  divided  into  three  groups!  Those  who  make  things  happen,  those  who  ■ 
watch  things  happen,  and  those  who  wonder  what  happened*  What  group  are  you  in?  ^ 

The  most  valuable  gift  you  can  give  to  anyone  is  a  good  example*  Therefore,  to  start  ' 
your  motivation  you,  as  a  teacher,  must  be  well  grimed,  dreK^  appropriately  and  look 
the  part  of  a  teacher;  sec  the  example* 

To  motivate,  teachers  must  be  militantj  not  afraid  to  speak  out,  but  in  speaking  out, 
do  something  constructive  concerning  your  teaching  and  criticize  the  adminiscration;  you  ^ 
know  we  need  things  changed  in  our  educational  system.  See  that  it  is  accomplished*  ; 
Work  for  flexible  scheduling,  open  entry,  open  exit,  staggered  class  time  for  individual 
students*  i 

How  can  anyone  really  motivate  positively  when  he  writes  an  article  titled?  *'Need:  - 
A  New  Kind  of  Slum  School?*'  The  educator  who  wrote  the  article  is  downgrading  those 
people  who  live  there.  Why  emphasize  slum?  This  is  the  place  where  the  student  lives; 
It  is  home.  The  above  s  ca  tern  en  t  leads  me  into  my  next  discussion*  No  motivating  teacher  ^ 
will  ever  use  the  words  disadvantaged,  hard  core,  culturally  deprived,  or  p^r.  If  these  t 
are  used,  we  are  defeating  at  the  beginning  what  we  are  professing  to  do* 

These  are  unmotivating  names.  Any  time  you  speak  of  me  using  these  terms,  of  }! 
which  none  apply  to  me  unless  all  apply  co  you,  then  you  are  referring  to  me  as  inferior  | 
to  another*  Should  you  continue  this  from  my  early  childhoc^,  and  1  did  not  have  the  drive  v^i 
that  one  needs  to  overcome,  we  would  be  compelled  co  call  this  reverse  motivation:  i  f 
will  soon  believe  I  am  nothing.    This  is  whac  we  believe  the  terms  are  used  to  portray. 

The  following  is  a  reprint  by  a  Ford  Foundation  from  die  Records  Teachers  College,^'! 
ColumWa  University,  November  1967,  with  the  title  "Taking  Advantage  of  the  Dlsadvan- 3 
tagad"  by  Mario  D,  Fantini  and  Gerald  Weinstein*  - 1 

'-i 

B\jf  we  wM!  really  n@f  hsve  followed  fhli  Itsd  and  ravlfQiiEed  eduqaMon  unHl  we  fQCB  up  to 
some  Rindatientat  pfapQilffsns/  --^ 
m  That  sti  Amerisan  qhlldren  are  eduqatlpnqlty  dliadyanfaged,  '  ? j 

•  That  d€splt#  the  advance  of  edusational  activity  and  the  surge  of  additional  money  wa  are 
still  in  the  buslneii  of  repairing  an  anaQhronlstle  maehine^  an  error  in  ahronology*  - 
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^mf^?''^'^^'^''      -         ^  I    .      u^a^M  noMhe  needi  of  children. 


TheMfore,  1  am  asking  you  to  Jorget         _  _ 
Jp«opli  whoS  h.lp.  people        ^^1"  ' 

constancy  ^at  they  w««  as  able  as  any  other  person. 

JmUBt  go.  Society,  wnicn  «  y    ,  „       ,„terBSt  In  them.  Uiten 

if  ^  hlack  boy    The  queiilon  to  Michael.     n»^=  ^        ..j  „ught  my  mentaUy  retardfld 


ERIC 


^He^  developed  the  most  accuraw  ^S^l}VY"'  ff>^«niment  buildings.  towlsKd  5 
.  channel  19  i  13  on  April  fif^  4Le  '  "'f  documented  and  was  n^^esented  2  ^ 

'  You  'i'-  ™«^~de„ts  wui  kS'tWs  '«  °"       «  any  tfme  o,  Se 

They  m,;?  .  "'C™™      .»  ^^y  fac»r  1„  ft.  ,„g|,  ^^^^  ^  ^ 

«»  Of  ■Te-.rj""         ™<'""  v..  ™.  .e„™i„  „  „y„,.  „,„,„3 

build  a  positive  oudlok  by  fikTna  m  ^^l"""'  ""f  "^"fore,  the  first  need  la  to  - 

*^  *«e  1"  sunlight  anywhere^'  °^  ^o"""  ^"e.  "'s  aimoit  impoasiblS  te4 

Whether  you  believ*  if  "  "  ,  :  ,  ,."3 

bel.ave  u  ornot.  our  society  is  responsible  for  Whatever  happens  mil 

im  "  """" 
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(  Our  society  con^nai  It.   Our  society  perpetuatei  the  conditidn  of  hunger, 
poor Ve<!ucacio&  for  mlnoridei»  by  not  communicating  wixh  itudents  in  the 

|Oti[ii^ted teacher  wUllmow  thai  t^^  the  poor  whita  child,  ii  a  learner « 

""'"ieam  bums  in  him*  How  and  what  h©  leama  has  been  out  of  his  controU  It 
shandsof  theedueators*  These  youtii  want  to  achieve.  They  want  to  become 
l^g;  self^suMei^t,  have  self-respect  and  self-defense.    Your  itudents 
^^^i|^f  the  pnes  who  wake  up  In  the  morning  and  NOT  have  a  glasi  of  milk^ 
^^^^'!is  you  have, 

[j^ajit'l^eie  smidents  as  though  ^ey  were  untouchables,  Theie  youth  cannot 
^      gas  you,  or         as  you  think,  for  they  have  seen  this  pTOblem  of  want  from 
^fjtibey  were  boni.  Some  of  tiiese  children  have  been  living  in  theie  conditions  not 
@^i^!^#ik§^  or  months^  but  for  a  lifettme. 

^|p^y^:^uit^^ers  would  live  In  ^ese  condmons  for  only  two  weeks,  you  M^uld 
^^|^^:saA@  apiin*  TOe mod vatad teacher  will  have  compaision  for  thege  children, 
^pfe  them,  and  ^rtpl  put  his  awns  around  them.  The  teacher  who  cannot  do  this  has 
^^p^ess  teaching. 

gt^Sj^ms;  to  me  that  th#  interaction  of  die  teacher  and  his  students  ii  die  key  to^a  ^ 
^m||i|^fu@c#is«  His  to     of  voice,  facial  express ion»  touch  and  pasture  may  be  the 
^BM^SwWeh,  probably  quite  unwlttin^y,  he  communicates  his  expectations  to  the 
d^C^^iiSii^  communleation  wiU  help  the  child  by  changing  his  conception  of  his  cog- 

^ifi^ft; .:.  ?  "  "  ■ 

iii|^^ersj  in  listening  to  Black  speech,  you  assume  that  the  use  of  non- standard 
*  Jliah  'is  ah  temple  of  bad  grammar,  witiiout  reeo^izlng  the  pnasibilky  that  we 
^i^j^^t]^  have  a  valid,  legitimate,  and  alteniate  dialect, 
^gossljiyj  if  teaghers  wofld  stop  trying  co  compensate  for  the  so-called  weakness  of 
^Jj^  ^aasdent  and  try  to  CAPITALIZE  ON  HIS  STRENGTHS,  the  teaching  could  be 
Jf#^^da€ttve, 

^^e^teacher  who  wishes  to  motivate  his  students  is  not  satisfied  with  the  one  or  two 
^^uVh!^  is  ireaching  In  his  class,  but  recQpiizes  the  impending  tragedy  for  the  18  or 
^^^epts  he  is  not  reaching*  This  teacher  will  really  work  to  strengthen  the  student's 
mSi^  w  choose  intelligentiy  and  independendy  and  to  determine  what  it  is  he  seeks  to 
^Jg^ He  will  help  the  student  to  find  meaning  for  himself  in  his  studies, 
^Elie  motivated  teacher  wUl  know  that  tiiare  Is  no  differenee  between  the  white  person 
i|^;biaok  person  if  the  background  environment  is  similar, 

p)Cii^  t^^her  who  can  motivate  students  knows  he  cannot  be  the  classroom  autocrat, 
^jng^itudents  are  still  immature»  etc,  for  he  is  rarely  a  match  for  his  sttidants, 
^Modvated  teachers  wUl  have  a  definite  conception  of  what  they  want  to  teach  and  see 
l^^It^We  itudents  must  be  equally  resolved  as  to  what  they  should  learn, 
|Tt^;^k^  teacher  y^iho  induces  leaiming  WILL  NOT  CLOSE  OUT  THE  FEEMACK 
QlKI^^JjpENTSs  Teachers  and  educators  can  and  do  operate  for  years  widiout  knowing 
tt||^iirei  tiiey  are  in  the  eyes  of  their  former  snidants, 

Kl^iwtSvate  students  we  must  involve  tiiem  in  business'  and  industry's  know-how.  We 
il^iySlYa  tiiem  in  die  problems  of  society, 

Q^uSftvation  is  a  must  to  successful  motivation.  It  is  hard  work,  but  it  is  most  pleasing 
illire  detemined  to  be  a  dedicated  teacher* 

£e  must  be  individualiied  instruction  or  teaching, 
r^must  be  pz^grammed  instruction, 

US'jtest  must  be  for  the  Individual  when  there  is  readiness  for  the  test  materials, 
s  inust  be  dev^oped  on  tapes  for  the  Individual  or  for  a  group,  when  the  need 

I  color  slides  and  place  the  information  on  these  slides;  you  have  35  seconds 
liound  l^rmatlon  on  a  disc  for  each  slide*  Then  the  information  can  be  up- 
it^lwhenever  diere  is  a  need  by  just  reusing  the  disc.  The  slides  can  be  up-dated 


nim^€A&^  student  in  the  making  of  die  slides  and  in  developing  information, 
^^^^^Ifiiftlafti  devriop  ftlmstf  Ips  so  that  ^e  materials  will  be  in  their  language  and 
K&1gr?eSh^^see  now^^  why  and  when  tiiey  had  a  part  in  what  has  been  aecompllshed. 
ffl^^e§j;^ra^6rt  wlA  die  English  and  mathematics  teachers  so  as  to  have  the  stu^ 
tdWti  write  their  tiiemes  around  alectronlcs,  drafting,  speech,  or  any  iubject  that 
^^iis^a^aW  Interest  for  them.  Then  have  the  mathematics  and  electronics  teacher. 
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/       together  with  ttit  English  teacher,  correct  the  student's  theme, 
/y  .  ^  '  *Allow  your  itudenti  to  correct  each  other'e  work  and  diacuai  it  with  the  studant  or  • 
group;  ^en  diicuis  It  with  the  teacher*  After  this  procedure,  the  teacher  and  the 
entlra  proup  cmjld  Aave  a  discuision* 
*There  must  be  planning  conferences  with  students* 

*Let  each  student  know  that  what  he  is  doing  is  directl5rTelated  to  everything  that 
goes  on  In  a  specific  clasi. 

*  Allow  your  students  to  participate  in  a  candid  evaluation  abou  t  you  and  the  course  of  \ 
instrucdon  after  he  has  completed  the  course  work  and  the  grade  has  been  recorded. 
These  papers  need  not  be  signed* 

*You  are  &e  teacher  =  stick  your  neck  out.  Conformity  is  too  comfortable, 
♦Take  the  studenc  where  he  is  in  the  learning  process. 
*Vou  will  influence  others  no  matter  what  you  do, 

*Tell  others  to  change  from  viewing  minorities,  especially  Blacks,  as  inherendy 
incompetent, 

^Motivation  is  being  creative  and  not  being  afraid  of  looking  bad, 
*The  aim  of  giood  teaching  ii  to  become  unnecessary  to  the  upward  thrust  of  the  moQ-^ 
vated  stud^t, 

•  *There  Is  a  better  way  to  transmit  information  than  by  the  lecture«moudi  mediod,  . 

Let  the  student  do  it. 

^Motivation  is  preparation  of  materials  for  different  levels,  Vou  cannot  always  keep  ;] 
a  group  of  swdents  together.  It  is  poor  teaching,  '  fl 

*Incite  men  and  wmen  to  prepare  for  any  Job.  There  must  not  be  any  Jobs  chat  are  1 
called  men's  jobi  or  women's  Jobs* 

*Teach  the  very  smali  girl  to  play  with  a  tractor,  truck,  oil  the  lawn  mower,  as  well  ~ 
as  play  with  dolls.  The  same  goes  for  the  boy* 

*Learn  some  of  the  language  of  any  ethnic  group  that  you  are  teaching*  The  special^  | 
needs  youth  can  succeed  in  your  classes  if  you  will:  ■ 
1*  Be  sensitive  to  the  youth's  life  style* 

2*  Develop  a  communieation  system  with  parent,  facing  needs  truthfully  and  direcdy*  < 
3,  Adjust  ttie  teaching  style  to  die  learner's  needs*  ~^ 
4*  T^e  the  student  where  he  is  j 
5,  Relate  teaching  materials  to  the  youth's  life  style, 

6*  Correlate  what  the  student  learns  to  the  demands  of  the  world  of  work,  j 
7.  Stress  the  concrete  and  word  for  word  rather  than  the  theoretical  and  abstract.  ^ 
'  8*  An^yie  each  instructional  unit  down  to  its  simplest  form*  i 
9,  Keep  an  open  mind,  alert  to  moods  and  attitudes,  providing  die  student  with  an 
opportunity  to  talk  out  fruetrations  and  misunderstandings.  '4 

10.  Desipi  the  instructions  so  the  student  can  see  son^  evidence  of  success,  remem-  ^ 
bering  not  to  underestimate  his/her  potential,  ^^ 

11,  You  must  begin  instruction  at  the  student's  level  and  keep  him/her  motivated,  j 
developing  his/her  potential  at  a  pace  that  challenges,  but  does  not  discourage.  J 
him/her*  % 

Let  me  direct  our  attention  first  of  all  to  the  mentally  impaired,  or  more  specifically^ 
the  Educable  Mentally  Retarded  (EMR*s),  It  is  important  to  recognize  that  the  mentally  j 
impaired  student  has  the  same  needs  as  all  other  youth:  ^ 

1,  To  be  loved* 

2*  To  receive  instructions  for  independence  and  responsibility, 
3*  To  be  encouraged  and  disciplined* 

4,  To  have  experiences  with  a  variety  of  people  and  be  exj^sed  to  many  places  and  l 
things* 

5,  To  be  understood  and  supported  by  parents,  teachers  and  the  community*  j 
6*  To  have  the  opportunity  to  succeed  and  the  right  to  make  their  own  mistakes  in^ 

everyday  situations*  I 
In  conclusion,  remember  diat  in  order  for  people  to  be  equal  to  other  people  of  the  | 
world.  It  is  required  that  they  be  able  to  communicate  information,  expiore  new  ideai,^j 
and  discover  the  many  options  that  exist  in  life.  The  cruelest  thing  we  do  tc  people  whenj 
we  ^n't  educate  them  properiy  is  to  restrict  their  options,  their  knowledge  if  what  ihey^ 
might  have  been  or  might  be* 
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Igractfcal  Approach  to  Work  Adjustment  Training  for 
^^Icapped  High  Schoolers ^ 

^NrKelsey 

recent  planning  conferencei  Pregident  Ford  was  disturbed  to  find  that  there  are 
^JMtal^  handicapped  adults  in  this  country,  and  only  800,000  are  currently  employed. 
^&Giie  em^oyed  many  wrk  at  tasks  well  below  their  ability*^ 
^§p!Tha  figures  are  sad  testimony  to  the  reality  that  traditional  secondary  educational 
programs  have  not  lead  to  continued  gainful  employment  for  a  significant  nunibfr  or  handi- 
Mpped  individuals.  The  facts  are:  (1)  that  vocationai  education  programs  largely  have 
mi^uded  handicapped  swdentg  and  (2)  that  more  handicapped  empioyet^s  foil  \n  job  settings 
[d^efto  podi^worfc  adjussn^t  attributes  than  lack  of  job  skilli. 

Jjjr  Trhii  paper  intfoduces  a  model  for  svork  adjustment  and  outlines  a  program  that  has 
^oi'  used  to  integrate  handicapped  high  schoolers  in  secondary  vocatfonai'  settings  with 
^'^added  emphasis  on  work  adjusGTient  training.  Thus,  the  program  a^empts  to  l  esoive 
fme  above  two  problems. 

^  MODEL 

Work  adjusmient  is  defined  as  the  level  of  satisfaction  experienced  by  employees 
^~d/br^mployers  when  individual  workers  are  placed  on  parricular  jobs.  The  major  goal 
^ff^yfotk  adjusiment  training  is  to  increase  the  level  of  work  adjustment  to  optimal  valurs 

botfi  em^oyees  and  employers, 
te/2>  In  attempting  to  improve  the  level  of  vocational/occupational  functioning  of  individuals 
|^#re  are  at  least  four  sets  of  attributes  which  arc  commonly  encountered.  These  four 
M^itB  of  attributes  can  be  considered  as  predictor  variabies  and  are  preiented  pictorially 
K^e  General  Model  for  Work  Adjustment. 3 

"  The  attributes  related  to  persons  are* 
6lr:  -  '   "  "  """"" 

i^'.^  ■     1.  The  worker's  job  relafed  ikilli,  his  perianal  ifrengf'hi  and  wiskneiiei. 
2s  The  wof kef's  psyehoi ogled!  □djuifment  to  wsfk. 

p    The  attributes  related  to  jobs  are; 

1.  The  OQtusl  phyildo!  ^ItU  ond  eognlflve  requlrtmenH  of  psrHeulsr  jobs* 
F:?  '     2,  The  ehqrocferfs^fOS  of  jobi  qnd  job  mnvtronmsnH  which  aef  as  alfher  ppiiHve  or  nagah've 
FeinfofOffs  for  work  en  holding  fhosi  jobs* 

The  four  sets  of  attributes  interact  to  Influence  the  level  of  work  adjustment  of  in^ 
diyldual  workers.  It  is  the  interaction  between  the  predictor  variables  that  will  produce 
ultimate  level  of  work  adjustment  between  the  worker  and  his  Job.  It  is  important  to 
Kbte  that  in  the  vocational/occupational  training  of  handicapped  workers  any  one  predictor 
variable  may  have  a  disproportionate  influence.  This  frequently  requires  that  special 
IfEahtion  be  given  to  the  design  and  implementation  of  an  individualized  formal  work  ad- 
juittnent  training  plan  for  this  handicapped  individual.  Later  in  this  paper  the  interaction 
^tween  the  four  predictor  variabies  which  produce  given  levels  of  work  adjustment  will 
telfxamined.in  greater  depth* 

-  The  first  predictor  variabies  worker  skiils,  continues  to  be  the  mainstay  of  vocational/ 
oc^pational  education.  Work  evaluation  is  the  term  gen  era!  ly  used  to  refer  to  the  process 
pfjajiiessing  and  describing  the  work  skills,  achievement,  general  health,  motor  develop- 
ffi&it/  sensory  acuity,  communication  skiUs  and  other  work  related  levels  of  personal 
i^yelopmenc  which  the  learner  or  worker  brings  to  the  evaluation  site.  Formal  measures 
^(gfit  Include  the  Purdue  Pegboard,  the  General  Aptitude  Teet  Battery  (GATB)i  and  a 
^St  of  mechanical  aptitude  tests.  Informal  measures  could  include  such  things  as  work 
iam]^es,  job  samples  and  situational  assessment. 

^£  It  is  recognized  that  work  evaluation  is  a  procesH  iU_.\r  most  vocatignal/occupational 
Blehers  have  been  practicing  for  years.  With  regard  to  hdiidlcapped  learneri,  however, 
wKi|t  ti  needed  is  a  level  of  work  evaluation  that  more  accuraf'  iv  describes  those  abilities 
limitations  which  impinge  on  the  future  success  of  the  hant  rapped  learner.  Informal 
^^uation  may  need  to  be  more  formal  and  more  frequent.  Fornial  evaluation  may  require 
^ffitidnal  professional  help  to  administer  special  diagnostic  tests.  This  additional  pro- 
fiiiiional  help  may  also  advise  and  counsel  the  \racationai/occupationai  teacher  with  re- 
^^B^te  understanding  the  disability.  To  improve  the  work  adjustment  of  the  individual, 
>iotlfir  skills  may  be  a  predictor  variabie  that  needs  a  new  and  better  emphasis. 


The  second  predictor  vaciabla,  psychological  adjuitment  to  work,  rafera  to  die  3 
collection  of  atritudeii  habiti,  lelf-concepta  and  feelinfs  which  an  individual  habitually -iJ 
exhibits  toward  wrk  and  Jobs,  It  includes  a  generalized  perception  of  his  oym  relation*  | 
ship  to  employment  and  to  the  world  of  work.  Handicapped  leamere  frequency  erfiiblt  ^ 
poor  attitudeSt  bad  work  h^iti,  inadequate  concepts  of  dieir  own  work  potential  and  gen^  3 
eral  feelings  of  iitferiority.  These  are  due,  in  part,  to  their  history  of  failure  and  rejec- 
tion,    Distinet  behavioral  cycles  are  frequently  observed  among  handicapped  learners,  S 
The  cycle  begins  with  a  faUure  at  some  activity  or  task  which  has  some  importance  for  ;| 
die  l^mer  and  his  peers*  The  failure  produces  anxiety  over  the  consequences  of  future  t 
failures  at  similar  tasks.  To  defend  himself  against  the  possibility  of  future  failures  die 
learner  may  withdraw,  feign  UlnesSj  or  become  rebellious  and  aggressive.  These  defenae. 
mechaniama  create  new  failurea  which  in  turn  produce  more  anxiety.  By  the  time  a  boy."^ 
or  girl  reaches  high  sch^l  the  effects  of  such  behavioral  cycles  may  be  quite  pronounced. 
Like  most  human  behavior,  psychological  adjustment  to  work  is  amenable  to  modification  | 
over  a  period  of  time,  4 

Among  Ae  formal  measures  that  can  be  used  to  analyze  the  psychological  adjusmient  <^, 
to  work  are  the  Work  Values  Inventory  and  the  Ohio  Vocational  Interest  Survey,  Informal  J 
measures  could  include  interviews,  conferences  with  special  education  and  guidance  per-^^ 
ionnelj  and  observation  with  anecdotal  records,  ^ 

These  formal  and  informal  measurement  techniques  will  allow  the  teacher*to  identify  J 
those  habitual  behavioral  tendencies  that  the  learner  demonstrates  toward  work.  The 
sum  total  of  tliese  tendencies  and  the  learner's  generalized  perception  of  his  ovm  per^ 
sonal  relationship  to  the  world  of  work  can  be  defined  as  his  work  personality.  Again, 
where  research  has  been  conducted  into  the  causes  of  job  failure  of  handicapped  Individ-, 
uals,  It  is  clear  diat  the  major  cause  la  inadequate  work  personalities  and  not  the  lack  of 
work  skills. 

Making  planned  modifications  in  the  way  a  handicapped  learner  thinks,  feels,  or  acts  i| 
toward  work  is  the  major  goal  of  work  adjusonent  training  programs.  Psychological 
adjusflTient  to  work  has  been  an  important  variable  largely  neglected  in  vocattonal/iJ 
occupational  programs,  ^| 

The  third  variable  in  the  model  is  the  physical  and  cognitive  requirements  of  joba,^^ 

The  systematic  study  of  jobs  and  occupations  witti  the  objective  of  identifying  andill 
describing  work  skills  and  cognitive  skills  used  by  workers  In  these  fields  is  referred^ 
to  as  job  analysis.  For  purposes  of  this  paper,  Job  skills  and  work  skills  can  be  considered  :| 
synonymous*  When  considering  handicapped  workers  it  is  not  safe,  however,  to  consider 
cognitive  skills  and  related  teclmical  information  as  interchangeable.  For  example,  a1 
mentally  retarded  worker  may  be  employed  to  grease  automobiles  in  a  filling  station  or' 
garage,  A  job  analysis  would  inform  us  that  two  of  the  work  skiUs  needed  by  the  employee  | 
would  be:  (1)  how  to  use  the  garage  lift  to  raise  and  lower  cars,  and  (2)  how  to  use  die 
grease  gun  to  apply  grease  to  the  various  fittings  on  cars.  Related  technical  informarion 
identified  during  the  same  job  analysis  would  suggest  that  the  worker  should  know  the 
differences  between  wheel- bearing  grease  and  multipurpose  grease.  Such  technical  dla^ 
tinctions  are  routinely  taught  as  part  of  related  instruction  in  vocational/occupational 
education  programs  using  ordinary  teaching  methods  and  materials.  But  this  methodolo^g 
may  not  produce  the  desired  results  with  a  mentally  retarded  worker  or  student.  It  Isli 
very  likely  that  the  retarded  worker  or  student  is  a  poor  reader.  He  therefore  is  deficient 
in  a  cognitive  skill  which  would  not  be  considered  as  part  of  the  related  technical  Infor^  I 
mation  associated  with  a  Job,  Nevertheless,  the  lack  of  reading  skill  would  be  a  contribut-*: 
ing  factor  in  the  worker's  difficulty  in  acquiring  related  technical  information,  Voca-^;! 
tional/occupatlonal  education  programs  for  handicapped  learners  need  to  reflect  thia'; 
broader  aspect  of  related  technical  information.  Job  analysis  and  the  instruction  that  is 
an  outgrowth  of  the  analysis  may  need  to  reflect  a  sensitivity  to  the  cognitive  skill  needsji 
of  the  job  in  addition  to  work  skills  and  related  technical  information.  If  the  vocationrilj 
teacher  does  not  play  a  part  in  improving  these  peripheral  cognitive  skills,  the  Job  may:i 
not  get  done.  v| 

The  formal  analysis  of  many  jobs  has  been  accomplished  and  the  results  are  avall4| 
able  for  use  by  vocational/occupational  educntors  and  others.  Publications  such  as  the^i 
Dictionary  of  Occupational  Titles^  Estimatesof  Worker  Trait  Requirements  for  4000  Jobi,~j 
and  Jobs  for  die  MgMal_ly~R_etarded  are  all  standard  works" which  will  be  helpful  if  con-^B 
suited,  :M 
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Qi^Bj{»osseBs.  The  t^t  of  jobanalyiianeedtdy  however^  ia  one  that  is  flexibla  enou^ 
y|p[iy[;^:|pr  and  ey^  cq  mtf clpata  the  pregence  of  handicapping  conditions  in  vocational/ 
UplitlQij^  ^  Btudenis.  If  high  levels  of  work  adjustment  are  to  reault  from  inatruction, 
"  "  '^'^trtal  predictor  variable  Included  in  the  Model  la  job  reinforcers.  Job  reinforcars 
||b fsflie  attribmei  of  Jobs  which  serve  as  either  positive  or  negative  reinforceri  of 
^fv^i^rt  behaviors  of  empleyaei.    Although  the  ability  to  perform  a  particular  job 
^Sfi^lUve  skill  may  eaaUy  be  tiie  moit  si^ificant  reinforcer  for  a  worker,  it  la 
.^^^iaiirforcer  which  ia  of  primary  concern  in  a  diacusalon  of  Job  reinforcers  aa  a 
4€&f  :Qf  .wbrk  adjusonent.    Wldi  reference  to  work  adjuatment,  the  job  reinforceri 
^plie/qf  -  primary  concern  are  the  ones  which  are  characteriitic  of  the  Job  and  which 
□rCjfe-^  woric  behaviors*    Such  reinforpera  ai  pay  acale,  physical  work  conditionSi 
ajfegiof^  personnel,  kinds  and  amounts  of  fringe  benefits,  location  of  Job 

_  J^ttispbrtftdon  CO  and  torn  work,  congeniality  of  work  asiociates,  steadinesa^of  work, 
^l^itatus  ^.ffie  job  and  many  others  are  frequently  of  crucial  importance  in  the  total 
^^^dj^ttnant  of  employees. 

^^^he >ldenEification  and  deacription  of  a  job's  reinforcers  for  the  student  along  with 
^Ki^i^  nntodifl^  of  reinforcers  and/or  the  matching  of  reinforcers  with  the  psycho^ 
mo^'aHjustment  traits  of  the  student  has  great  potential  for  improving  the  level  of  work 
□jSsan^t; 

^lyll^lON  OF  THE  MOPf  L 

^^^^  Model  for  Work  Adjusttnent  would  suggest  that  if  a  teacher,  or  otiier  worker  in 
l<^j&^d'. would  modify  the  content  of  any  of  the  four  profiles,  there  would  always  be  a 
^fefppn^g  change  in  the  level  of  general  work  adjusmient  of  the  individual, 

ecample  of  die  practicality  of  the  model  may  clarify  its  intended  purpose.  In 
^^i^di  reieareheri  who  were  investigating  the  high  rate  of  employment  turnover  among 
^Affniineri  found,  after  mondis  of  study,  diat  the  most  important  single  factor  causing 
I^QW.  level  of  work  adjustm^t  among  the  group  of  miners  who  voluntarily  terminated 
ifl^employment  waa  the  travel  time  diey  lost  ^ing  to  and  from  work.  Not  die  distance 
^elfed;  but,  the  time  in  transit.  They  found  (approximately)  that  if  the  travel  time  of 
^^"l^oup  of  man  to  work  compared  to  Mother  is  doubled,  then,  the  loss  rate  per  year  of 
^ppfbup;  diac  travela  die^  fartheat  is  also  doubled.  If  the  time  di^erence  is  tripled,  the 
Ssps^also  trlpled^^ 

^^Thii  if  a  clear  example  of  the  Job  satisfaction  of  workers  being  diminished  by  the 
^tlbn  of f^a  negative  Job  reinforcer.  As  the  worker's  time  in  transit  increased.  Job  aatla- 
^tfofi'  deeraaseds  Reduced  job  satlffactlon  and  its  resultant  reduction  of  level  of  work 
jJujiBtnent  ^Itlmaiely  cauaed  many  coal  miners  to  leave  their  Jobs,  where  they  were 
ftg^iie  wdl  adjusted,  and  seek  other  forms  of  work. 

An  explanation  of  this  British  research  in  terma  of  the  model  for  work  adjustment 
fll;  serve  an  Ins  true  rt  ve  purpoi  e, 

^tWhen.  die  .researchers  systematlcrtiy /extended  the  travel  time  of  the  coal  miners 
^li^tee,  in  etfect,  increasing  die  degree  of  negative  reinforcement  of  one  of  the  impor- 
ni^Joti'  reinforcers  associated  widi  being  a  coal  miner.  By  so  doing,  they  reduced  the 
^^ru^ce  between  die  miner's,  psychological  adjuionentto  werkand  the  Job  reinforcers* 
^^tlyiis  'Of  the  reaearch  data  brought  to  light  the  fact  that  die  degree  of  mismatch 
^  -  th©  job  reinforcer  time  In  travel,  and  the  psychological  adjus&nent  to  work  waa 
Sfl^  proportional  to  fte  turnover  rate  of  voluntarily  terminated  minera* 
Cwh^  flie  travel  time  of  die  miners  was  reduced  by  the  practical  expedient  of  changing 
^^aUroad  time  ichedules,  which  cost  the  mine  owners  nothing,  the  tuitiover  rate  was 
ras^cally  reduced.  Further  reductions  were  effected  by  building  company  housing  units 
^p|cp>  the  mines. 

^pMi^is  country,  there  Is  evidence  of  widespread  discontent  among  workers.  Boredom 
Mb^3obs\and  poor  attitude  syndromei  seem  c  Industrial  giants  such  as  Ford,  GM, 

^^JQliB  Cbalmeri  and  General  Foods  are  taking  the  lead  to  modi^  the  attributes  of 
Sbs.  At  GM  small  teams  of  workers  are  building  motor  homes  from  the  hubcap  up 
jlof 'die  traditional  aasembly  line.  Workers  are  required  to  use  a  wider  variety  of 
^^^"rk^skiUs  to  build  the  entire  coach.  Elsewhere,  in  Topeka,  Kans,,  the  Gaines  Pet 
IPiwii  has  established  a  system  whereby  the  rewarding  and  unrewarding  Joba  are 
iy  shared.    Teams  of  workers  also  interview  and  hire  their  own  replacements, 5 
rThe'examplei  give  dramatic  credence  to  the  asiumptlon  that  it  la  sometimes  as  easy 
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to  bring  about  Improved  employe©  satisfaction  by  changing  the  job  as  it  is  to  change  the 
worker.  Frequently  vocational/occupational  educators^  and  othersi  spend  inordinate 
amounts  of  time  and  other  valuable  resources  in  changing  the  attributes  of  persons  when 
the  same  objectives  can  be  reached  by  changing  the  Job  or  Job  envlronnient.  Frequently 
this  strategy  results^  as  it  did  with  the  minerSi  in  reduced  coats  and  added  benefits  to 
the  loarner. 

These  documented  examples  were  chosen  because  of  the  results  they  have  had  and 
because  they  are  appltcations  of  the  Nfodcl  for  Work  AdjuHtment*  I^ecognizej  however, 
that  these  are  cases  of  work  redesign.  Hoidl  researchers  argue  that  changing  the  Job  is 
not  the  answer  ^  change  the  people,"  They  are  finding  psychological  adjuatment  to  work 
can  be  modified* 

Due  note  should  be  taken  that  according  to  the  model  improved  work  adjustment  can 
be  the  result  of  changing  the  characteristics  of  the  pGople  or  the  Job.  In  some  industriesp 
Skinner's  Theories  of  positive  reinforcement  are  being  used  to  modify  attitudes  toward 
work.  Supervisory  personnel  are  taught  to  look  for  and  accentuate  the  positive  work  be^ 
haviors  of  employees  through  praise  and  recognition*^  Clearly,  this  is  a  case  of  modify- 
ing  the  Job  reinforcer,  attributes  of  supervisory  personnel,  with  the  long  term  goal  of 
modifying  the  individuars  psychoiogical  adjustment  to  work* 

The  professional  practitioner  in  the  field  of  vocational/occupational  education  should 
not  lose  sight  of  the  fact  that  the  goal  of  all  vocational  education  is  successful  work  adjust- 
ment, This  is  true  regardless  of  the  degree  of  handicap  of  the  learner,  or  the  maiial 
character  of  the  employment  for  which  he  is  destined.  As  we  have  seen,  the  means  to 
arrive  at  that  goal  can  be  modifying  any  or  all  of  the  predictor  variables, 

THf  SHOP  AS  A  LOCATION  FOR  WORK  ADJUSTMENT  TRAINING 

It  is  apparent  that  work  adJusBnent  should  be  included  as  a  part  of  the  program  for 
handicapped  youth  and  adults.  It  is  equally  apparent  that  one  of  tlie  best  educLuonal  set^ 
tings  for  training  in  the  psychological  adjustment  to  work  to  take  place  in  is  a  vocational/ 
occupational  laboratory*  Consideri  for  instance^  that: 

1.  Skills^  frsiti,  and  afflfydts  wiiieh  are  fewdrdtd  In  an  sgader  c  elsisroom  sre  not  necasssriiy 

the  idme  anas  naaded  qn  a  \obm 
2t  li  U  iqmeflmts  difflculf  ts  frsnifer  QCCeptoble  aeademic  behqyisri  Info  lueeeis^l  work  sd^ 

jgsfment, 

3.  U  is  essier  fo  feach  behaviors  lueh  ai  dependabilify^  aecuracy^  gtttntion  to  |ob  dtfalii, 
ocoeptonoa  of  supervision,  perslsfence  and  others  In  shop  settlngi  where  theie  behaviors 
result  in  the  reinForeement  of  immediate  job  suocess  than  it  is  in  sldiirosni* 

4m  Where  meonlng^i  productive  aotivity  is  going  on  it  il  easier  to  motivatt  learneri  than  it  ii 
In  a  oiossroonrw 

5,  It  il  mgeh  easier  to  provide  for  the  individual  differeneei  of  perions  with  wide  variotions 
In  ^ill  and  ability  in  ihopi  than  in  c laiiraofTis.  It  is  not  intended  that  the  shop  or  laboratory 
repIoQe  the  elaisr^m. 

Good  educational  progranis  for  handicapped  high  schoolers  require  a  balance  between 
classroom  and  iatxjratory  activities.  The  point  of  the  above  is  that  the  psychological 
adjustment  to  work  is  best  enhanced  while  the  learner  is  engaged  in  the  kind  of  work 
activities  he  will  be  doing  later  on  in  the  job,  and  that  the  reinforcement  comes  at  appro- 
priate times  from  a  person  who  consciously  knows  what  is  being  reinforced, 

Geilman's  research  into  the  components  of  vocational  adjustment  may  be  used  as  a 
model  in  develaping  shop  experiences  which  are  intendedi  among  other  thingSj  to  promote 
the  development  of  adequate  svork  adjustment  skills  in  handicapped  learners." 

Shop  experiences^  where  the  handicapped  learner  is  successful,  will: 

K  help  to  improve  the  learner's  attitude  obout  his  own  wori^  potential; 

2.  help  the  learner  to  see  that  his  sontrlbutlon  is  meaningftjl  and  important  even  if  it  ^.r 

3.  help  the  learner  to  see  the  importance  of  working  as  a  member  of  a  group,  espeeipily  If  the 
shop  activity  U  production  oriented; 

4-  help  the  learner  to  accept  supervision  and  to  view  supervision  as  a  necessary  lervic?; 
5s  help  the  learner  to  meet  deadlines,  to  keep  up  with  others,  ond  to  wofk  under  varyi   i  degreei 
of  prtiiyrei 
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I.  In  on  ofBomental  hortj^ui'"^ 

But  W«.ld  N»t,     U«t  '";;^iJ|3;f  f,„in„r  ro  u..  on  =  yard, 

let  the  retsreote  deeise  wm^ 
"      givtn  grass  .utting  applUat.ons,  ^^^^.^^  ^^^^^^^ 

b  ad<  the  student  to  find  □  rtc.pci  fo 
,  S^Suden,  to      tobies  without  ,  .od,,  to  go  by. 

^  ,ntatlve  of  vocationftl  education 

„       be  Observe.  ^^^^^^^^13^^ 
acri4a/.hlch  would  rwu^ti^^^^ 

AcflvWes  iuch  fti  *ose^c  ted  vo  _  ^^^^y  bv  the  learner  at  a  later  dace. 

rk  on  the  part  ot  "?e  le    _     become  saleable  by      lea      g  experience 
level  job  flklUs  whi^h  woulfl  6  -^-^^^^^^^^^^,^^ 


dlBposal  of  the  vocational/ 

,MPL.MENT,NO  WORK  ^^^'^^l^:^,^  .r  e-V -  ^^^S^ 
work  adluitment  tralnmg  plans  are  n^^^  ^  .^^^  ^^^^^ P'SK^  P«tems 
class    The  burden  of  tW«|^^,^?'«Suired  for  special  needB  |tudems^^^p 
training  plan,  are  ^^a.^^Mmdm  a"d/or  abihtieB  of  n^^ 

v„e  not  dealt  wlfli  m  the  normal  p  ^^^..^^  ^1,^ 
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to  reguJar  teaching  uniM  tharh  ,., 

possibility..         ^  "'^^  ^''^^h.v,. .djuHmH-nra,s  tl,..  c-ntml  nh-  • 
,   ,The  work  .ulju.nncr    t,a,nin,    ,  "  ^  '"'J^'"-^  sterna  .  likely 

™ent  T?alni;4^^^S^"'^!'"'T-''>.^'-"S^^  P-«-ted 
cieB  bptwoen  Che  '''''' ■^'"I'W'-^  i  '' fiieil/tito  rh  -        '  t'ducntion  Work  Adjust 

<^valuating  and  meedn J^L  h?"^*^   -'^^^^  «nMnim.em ",h"'""°""'  Programs;  bSt 
quent  conferencoa  or  t  in^         "  ^  of  btnh  forniol  nn^  °^ 

tiOMl/occupflcion^  "mS"  '^"-e^'"  specify  Sctti'"^'""  "^P^"*-"-  P«. 

conference  must  be  to  esc^h  'h  ^^^f'^  ''enuired  \dh"^  T"''^  ""^i  ^he  voca- 
some  given  level  on  °he  '"'^''"hood  of  succe,.  fot  rh  7  objective  of  an  early 

professional  Comn.i"nient  ^  thJ  ^h,  ^arlyl^^^^^l^^^i^m^d  learner  ^ 

What  is  your  role?"  '°        «"=«ss  of  this  future  "v^rkf^.    ""  consider  the 

With  information  sharina  cnnf  '"^'^^     "^^  ^ole; 

1=6..  What  happens  in  one^^^  Ji'^T'-  ndjulmim^r^n'""'"""  "^""'^ 

Any  model  for  work  >nflucnceR  what  mu*ic  hinn!^      tinining  is  interactive. 

process.  The  cS^^^t ^J™™'  ^-'ning  n,ust  cons&^e'^„;^^^?"°--g  situation: 
IS  important,    if  "  .'^'^^^•''u-iting  and  recoachine  unm        '"tractive  nature  of  the 

work  adjustmen  crSa  n,u^  f hiS'^torr??""'^  domonstratSd 
consistent  with  the  ehSvSo  ^«^  -cS/?S^^^^S!itr"' 

FOOTNOTf  S  ^  objectives 

4.  Rivett,  Patrick    An,      .  a'^^on.    iLehflMLtajipn  Literature 

Co..l„^194  p^S:  ^-"^"'-J^rauons  Hosearch.  New  y.rkTT 

Newswee,.    .-Th.  Job  Blahe:  Who  Wants  to  Wo;:;r7  '^^'^'^^ ■ 

to  Work  ^     Neiawegk,  ^^g^^^  jg^.  — 
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^'^^     '|£^loffl."^LeSWlnner-.Theo.as  Wort."  Bualnes^Vorii  Deca.^r 
..Th.Pri„elpl«sofVoc«lonal.valuatlo„-'  mmmmMSSmm 
^.om  Ideas  ongl„.ny  MS^^^K 


fcustrial  Arts  in  Special  Education 


ipal©  H.  Messerschmldt 


ilty  College^  Olwego,  N,Y* 


.  M  .».ing  back  son,e  »  V""  S^mS^ 
J^Sfca  presented  at  the  current  =o"I,«f"^y^"„  Md  ihe  problems  we  raced  In  try^g  to 
MieaU  If  you  wUl.  literature  from  the  Spu"  J  "a  v  Metal 

SSeti^rty  students  to  Industrial  ariB.  "^^.^Si^B  shops  and  began  calU 
liKlMMels  in  the  Space  Age.  '^^^^'^^^tor  cosn^etic  purposes,  but 
ttiem  laboratories.    Perhaps  some  °^ Jhe  ^hangw  _  ^  currenay, 

"^^^r  sr^»>ooi^  have  a»"--^^s;£f^Lry?^^^^^^^ 

wobiemr    previously  h^Uies  with  problem  chadren  we  _  _  _^  _  adrninlstration 

E  flie  chUdren  from  the  mam»m&mB  ot  hU.  Fr^^^^ 

Jfintion  began  being  focused  onhmdicappe^studenM,  and^^^^^      diiadvantaged  students. 

ifiSSon  mlnles  began  to  shift  »*«^S"p?oS  S^^^^^^  «  '^"'^^^  "-IchP 
Kddav  it  is  safe  to  say.  most  school  distncti  proviw  .  H  ^  j^j,  j^r  special  chil- 
Slwwed  children.  To  Illustrate  ^'^hwemg  ^phaBis  .  .  _    _  _  ^  ^  ^„ 

the  U  S.  Office  of  Education  reported  approximate  y    ^    enrolled.  And  it  was 
SaTeducaUon  in  1948.    By      ^         *«„"id  o?sp2w  education  would  actually 

^mti  tor  the  1975-76  "ademic  year.  education,  we  must  keep  In 

'  fn  looklnE  ahead  at  the  role  of  mdustrmi  arts  "'^  il  „^  influences  of  our  so- 

«,^S'faetors.  To  begin.  ^«°J^»^^Sd?Sr  SlrSn  with  problems,  while 
E  wHl  continue  to  WOime  mKUvejmdim  m^o^^  capability  to  test  for  a  defec- 
il?lndeed  correct  that  medical  technology  has  pro  to         ^  P  ^^^^  „,dica 

^^Wus.  parent,  with  a  high  probab^^^    J»™  may  have  as  many  as  11 

Km.  some  writers  predict  that  by  *e  turn  of  me  «nwry  „pable 
'leit  of  our  chUdren  b«Jn8  ho^n       b  «h^f^-s  ,^     earlier  perlocU 

alive  many  birth  defective  chad«nv^_^  and  once  entered 

m^hldren  wUl  enter  educational  facilities  of  one  ^^^^^^  influences 

l^bl-  lndu-wW  arts  has  a  ?  refer  specifically  to  children  born 

S&,tflbute  to  problem  phildren  tor  i„„  unswble  family  situation..  We 

SSSrSS:  'mafinr  .1o  ».ch  spec.  e^..Uo.,,.  «*»- 
p  aM  faeUitiei  Is  the  question. 
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organization  of  physical'ft^'  i  tSfaf    '«  ,  ^       P™/nd  con  diacussiona  on  the 

want  to  got  ov..rly  amce-rned  with  the  ur^mmt  I  really  do  mt 

Mn  versus  u  «pc.ifi,  room  within  V^h-^  ""'"'"8      special  eduoa- 

view  the  facility  topic  in  t^r.nn  omSu^^"  '^■^t^f""V''"'''""«'  '  '^'^  """'^^e  we  should 
ponant  is  industrial  arts  in  specia  Su'aU  ,n^  Perl?-,    "'''"''P'^^^  J^^t  hosv  im- 

hj^lp  you  decide  what  opportunitiM  and  tac  itie^  Iv^'^',  ^"f''"  '°  q"°=tion  wiU 
8  udenta.    Yes.  we  can  have  a"  «el?  „^ta&;,^"^','^':  special  education 

have  also  an  industruU  artn  laiMratorv        1  b,e'^V?L?  Q"t  we  can 

^at,on.  Lctusnowl„okatHon,eof  th.  handicap^  wh  "h  S  ici'd'T'"'""'""  "  '^'"^ 

-  it  apa  wnith  special  etlucfltion  students  possess. 

STUDENT  HANDICAPS 

ation!!^|fSl^=rf  «udent«,  we.ist  two  ,eve.s  of  retard- 

tjrUly  Sighted  and  blind,  and  l^rd  o^heSn^l^S  l^rt^'  '  """'^^  handicaps -par- 
and  gross  motor  problema,  neumlosicall    Lnlm  nr  ^''h  orthopedic 

disabilities  and  multiple  handicap...- The  proTrar^^^^^^  ffJtional  disturbances. learning 
ma  1  theabove  categories  with  d,o  eiceSo^  W  "d^    '  Participate  includes  studentf 

answer  Is  "l^^lj  %Tane^t  Smn'l^"  ''"'""^^'^l 

nns.  And  we  also  attempt  addition  ^V  nur  nt'  "'""ISoals  stated  for  industrial 
dents,  Who  ore  capable  of  handling  the  work*  to  th?r^  "-J^""^'  '°  stu- 
the  goal  our  staff,  six  secondarl  waclfers  Vect^^  "  =^=?"d«y  school.  To  obtain 
record,  his  or  her  learning  problems  Md  !vher?«S  ^^^^^^^  '°  ^'s^^ss  ^  student's 

ties  which  Will  lead  to  LeliorntL"ff^?^^ 

having  difficulty  in  mathematics™!  US  ^''"^  For  example,  a  stulSt 

because  we  can  work  on  addition  subtrVct.on  m^fi^    ■  "idustrial  arts  participation 

bers  ami  fractions,  in  addition,  thi  inS^^l'a^S'f ""^  °'  whole  num- 

day  to  drill  students  on  mulcipl  cation  add!  on  ^  V  =  or  two  each 

madv^rtently  learns  a  great  cteal  o  a^iSnt  Undoubtedly,  the  student 

The  student  with  .*nci;il  emotionnl  n^^f  i        ^    -  activities, 
than  the  student  with  only  acaSc'^efSS  V        'T"^"'  «  challenge 
"^,1  f =hild  was  kicked  out  of  threS  d^f^e^t  °f  T^^'W  '^""^^^  "oJ^  »" 
cipal.  knocked  a  teacher's  glasses  on  rhe^n^.     f     '■thools.  The  child  kicked  a  prin- 
turbances  in  the  classrooms,  and  hafa  hisK^',^"^^^^^^ 

only  nme  years  of  age.  he  ispermitted  in  the  shon      .     "'"-/k*^''  child  is 

his  Classroom  work  and  behaves  him\<.  f  tl      '  ?  ^  -"'^"'^  ''"is.  When  he  completes 
child  i.  bright  and  a  prinJfe'aS  p^f  iVtow'?:'  °f '^hop  ti^^^ 

activities  leads  to  a  lessening  of  h  s  emo^  nn  i  "f  identification  with  shop 

students  with  learning  proC  ems  who  re«.«?^l?"'-"""'  o'so  secondary  age 

ary  ^e  student  comeJ-tS  us  f^m       ^^^'t^"'  "^-'ly  the  se^nl. 

Sometimes  it  is  neccssirv  tn  tei-h  ■  h  -"-""O'' 
participate  in  the  compleJe  gamut  orShon  icHvJHVi"'^ '°  ""''^"'«  =«nnot 
dents  experience  all  the  goals  for  an  nLs'Sa«s  nl^^"'  thrall  stu- 

when  physical  impairment  prohibit  achievement  o^^^^^^^  "e  times 

eludes  a  studentwiihadvancedstaEea  nf  muSiui  •  ^""'™tly  our  program  in- 

caused  by  a  cerebral  hemorrhfgS^ng  iSancv  ind';'""'?'  "«"ral  damage 

case  ,8  very  difficult  because  the  student  hi/o«^^*  f^eral  with  epilepsy.  The  first 
requires  assistance  with  toilet  funct^nrinrim  ^  panial  use  of  his  right  hand.  Thus  he 
however,  of  spreading  glue.  sSng^S°;^"u'':^if  "'^^''^h^^  He  is  capal^ 
ment  functions  and  verbal  directions    The  case i    °  Pa"i=ipfltc  in  manage' 

scudent  who  has  a  physically  weSened  rSht  "de    ToT* "^^^     hemorrhage  il  a 

'^^'^^r^w  poSi ->"^  "S'-^ini^oirtSr  - 

industrial  arts  |oal.  LaffyeS  we°l °?Ld^°Jit  ""''^  '°  "^iave  an 

Par^rmed.   The  unit  we  designed  ^n^^i^'^S^^^^^S^ 
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©iStreym.  tmm  Aere  he  grasps  some  dowel  rods  and  pullB  himeelf  to  an  erect  position. 
Wffii  fay  ilDpeUlng  hlmielf  wltii  his  hands  he  gets  to  the  water  fountain  and  a  cabinet. 
^^^S A  prrtltms  facing  claismateB  has  been  a  l»om  to  the  egoos  of  special  education 

K^rt' us  now  look  at  some  usual  Industrial  arts  type  actlvltiei  and  compare  special 
ffication  acUevement  with  achlavement  found  In  a  normal  clasBroom.  first  however, 
Eit  b#  undera^  tiiat  special  education  classrooms  are  populated  with  students  whose 
tehlei  Md  eapacltlei  vary  along  a  greater  range  than  do  normal  classroom  populations. 
iBttipe.  it  Is  neeeaiary  that  you  allow  the  speaker  to  generulize  when  doscribing  capabiii- 
pfti  OJtodlcapped  itudentB, 


l^teiAI.  iDUCATION  STUDINT'S  CAPABILITIES 

^■f-  tadustrial  arts  activities  require  a  fairly  uniform  series  of  events  to  take  place.  For 
S^ple.  U  iftneCMsary  for  a  student  to  select  a  task,  a  projoct,  or  a  goal  and  to  see  that 
It^  Sroudi  to  completion.  Hence,  we  may  go  through  events  such  as  selecting  a  project, 
iaimiiw  Imwut  work,  tMl  selection,  tool  usage,  following  instructions,  working  indepenfl- 
Island  working  cooperatively.  In  regular  classrooms,  somejeachers  maintain  project 
ffite  from  which  students  are  permitted  to  make  a  choice.  This  teacher  ha^s  no^fUe  of 
HbWu.  He  does,  however,  have  many  sources  of  ideas;  I.e.,  Sears  Roebuck  s  Catalog 
^^mator  source  of  classroom  Information.  Not  only  can  the  catalog  provide  dimMstons 
^^•'ralated  information.  It  can  also  be  used  for  concurrent  learning  situations.  Finding 
tee  llim  to  Ae  Index  may  require  a  student  to  read.  Other  project  Ideas  originate  in 
ftuUlcaaons  such  as  House  Beautiful.  Better  Homes  and  Gardens,  toy  catalogs,  and 
iTafiiilar  SelfflCf  or  Mechanics  Ulustrated.  Regardless  of  the  project  s  source  I  ai_tempt 
^ffi^ve  a  student  pTan  his  activities  in  such  a  way  that  he  or  she  understands  what  is 
i^floentog  along  the  construction  route.  Sometimes  we  meet  with  good  success  in  develop- 
bm  of  materials.  For  the  great  majority  of  students,  however,  it  has  been  found 
^It  the  inirteacles  of  a  three  view  drawlngare  simply  too  abstract.  Therefore,  pictorial 
isKetohea  and  the  bill  of  materialB  are  used  with  greater  understanding. 
|««  '^Due  to  flie  cost  of  materials,  and  the  fact  that  we  do  not  place  any  direct  charges  for 
IsaaterialB  against  students,  we  use  large  quantities  of  particle  board,  low  cost  Pf>nt«.  «nd 
Kounged  iSterlali  in  our  woods  area.  By  using  particle  board  we  reduce  the  f>Hlc"lrtes 
tiSig  with  and  across  grain  patterns.  Moreover,  a  4  by  8  sheet  of  particl^ board  is 
llttte  ftl  layout  activities.  1  think  the  large  sheet  provides  a  better  opF»rtunity  to  teach 
iffiii  the  conservation  of  materials.  A  few  students,  however,  have  absolutely  no  idea 
iSk  San^cwrer's  edge  is  a  reliable  starting  point,  and  therefore  they  would  cut  a  six 
|m  square  from  tiie  center  of  a  sheet.  It  is  in  the  layout  activities  that  we  return  to  the 
ffei^^eg  neceisary  to  read  rules,  to  add  and  subtract  both  whole  numbers  and  fra^-tions, 
lii :Will  as  the  new  learning  in  the  use  of  layout  tools. 

4?^  "special  education  students  seem  to  be  no  better  nor  worse  than  regular  classroom 
iSiatos  in  flielr  abUliy,  or  willingness,  to  select  tools  ap^opn«e  y  and 

Eperly.  Early  instruciional  unltn  devote  time  and  effort  to  exp  alii  why  a  bal^ 
l^ner  is  used  to  the  metal  trades  wl  ereas  a  claw  hammer  la^used  in  the  ^-ood  trades, 
fecburie  there  is  thftocfiasional  laps,  and  the  student  uses  a  ballpeen  haminer  to  drive 
ms  OvSaU.  BpeSilSducatiun  Awdents  are  really  quite  good  about  wol  selection, 
l^  iecauae  many  Jobs  which  are  avaUable  to  special  education  people  are  routine  and 
I&£iti8l.  1  attempt  to  teach  students  sequential  events.  For  example,  ttiink  about  dish 
l^^  /ft  common  Job  for  people  with  marginal  .kills.  Interruption  of  the  waste  food 
^^^s  cause  problems  In  the  dishwashing  machine.  Thus  1  try  to  teach  swdents  to 
Bw  diredtlons,  to  work  in  sequence,  and  to  stay  with  the  task.  Indust^  requires  each 
"i!a»«e  iMiiiB,  and  it  is  aresponsibUltyof  Industrial  arts  classes  to  teach  special  educa- 
"'iviiuSaitB  to  meet  the  challenge. 

-feurlnff  mv  tenure  as  a  public  school  industrial  arts  teacher,  one  of  the  most  dlsturo- 
igmSrta  has  been  that  of  students  vandalizing  or  pUfering  another  student  s  work 
Wtix  it  has  been  found  that  special  education  students  can  be  controlled  m  this  area,  i 
fevfaind  fliat  a  potential  troubleaome  student  does  Boveral  inspection  trips  before  he 
'mpB  to  create  a  problem.  If  spotted  In  time,  the  student  can  usually  be  assi^ed  to 
ffirBomeone.  and  oAce  he  is  involved,  the  probability  of  delinquent  behavior  is  reduced. 
Wse^s  fttt  special  education  students  are  more  difficult  to  get  to  work  cooperanve  y 
l^re  r^ar  students.  Thus,  I  try  to  create  situations  in  which  one  smdent  must  help 


anocher  However,  when  the  students  are  working  togetiier,  one  hoars  a  large  amount  of 
verbai  abuie  taking  place.  Derogatory  remarks  about  each  other^s  intelligence  com- 
mon. I  use  the  communications  difficulties  between  studonrs  as  learning  procedureB  with 
students.  Why  did  Joe  get  angry,  or  not  follow  your  dire  ms^  By  putting  the  teaclier*g 
ehoea  onto  the  etudent,  there  is  a  learning  advantage. 

Because  we  do  spend  large  amounts  of  time  discussing  with  students  the  problems  of 
communication,  interpersonal  conflicts,  and  reaction  to  one^s  environment; t  find  that  the 
indusmal  arts  teacher  must  he  at  least  as  much  of  a  counselor  as  he  is  a  teacher-  With= 
out  the  student  s  attention,  it  is  difficult  to  luach  him  anytliing,  -  -  . 

SUPPORT  FOR  THE  PROGR  AM 

Fiscal  support  for  the  Madrona  I  leightH School  prevocationnl  shop  program  is  derived 
horn  both  local  and  state  funding.  Wu  have  a  regular  district  per  capita  amount  and  than 
oiSeS?Lw^"  ^"        '  ^^^■^^"S,  the  shop  pr^ram  competes  with 

Administrative  support  within  the  building  and  the  district  has  been  outstanding 
Fosinve  responses  to  program  requirements  do  occur, 

e  VALUATION 

The  teacher  assumes^ll  responsibility  for  the  evaluacion  of  smdents  within  the  ore- 
vocational  shop  classes.  There  is  an  estimate  made  of  a  student^s  potential,  and  several 
estlmaces  of  achievement  are  gathered  in  formulating  a  grade  or  reward.  Each  srade  is 
a  comparison  of  the  student's  achievement  with  the  goals  that  the  teacher  has  estlblished 
for  the  student.  For  ejcample,  everyone  is  required  to  identify  basic  tools  and  to  demon^ 
sirate  their  use.  But  for  trainables,  Ido  not  require  that  they  differenriate  between  a  baU 
peen  hammer  and  claw  hammer.  Better  students  are  requiied  ro  read  micrometers 
extract  information  from  tap  drill  charts,  and  to  calculate  area  and  cost. 

School  district  policy  requires  that  the  building  principal  evaluate  the  teacher  veariy 
In  addition  to  the  teacher  evaluation,  a  program  evaluation  is  done  by  a  staff  review  Also 
the  state  monitors  special  education  through  review  teams.  '  ' 

RESEARCH  PROJECTS  UNDERWAY 

At  this  time  we  are  operating  two  sepanire  research  studies  which  fall  under  the 
direct  supervision  of  the  prevocational  teacher.  Our  first  project  is  titled-  "Maturitv- 
a  Prerequisite  for  Training  and/or  l^mploymont.*'    Perhaps  you  have  experience  with 
special  education  students  and  realize  that  their  ability  to  budget  and  to  use  time  pro= 
ductively  is  one  major  difficulty.    We  use  videotape  to  record  a  student  throughout  the 
aa>     uur  technique  is  to  show  the  student  a  filmed  interview  with  two  employers  The 
employers  answer  throe  questions;    -What  do  you  look  for  when  a  prospective  new  em= 
ployee  comes  to  you  asking. for  a  job?  What  do  you  require  of  the  new  employee  the  first 
day  on  the  job?    And,  what  do  you  expect  of  an  employee  after  six  months^*'  I  then  sit 
down  with  Che  student  and  show  him/her  the  employer  interview  film.  I  ask  the  student  to 
compare  his/her  current  skills  with  the  employers  requirements.  The  student  then  gets 
to  see  himself/herself  m  action.  We  discuss  the  sttident*s  use  of  time  and  establish  gSals 
for  behavior  modificacion.  Later  we  get  a  second  taping  of  the  student  and  look  for  changes 
Our  second  research  grant  deals  with  the  preparation  of  vocationally  related  reading 
materials.  Currently  we  have  prepared  flash  cards  for  carpentry  tools,  mechanics  tools 
auto  parts  and  child  care.  Also  we  are  rewriting  information  in  child  care,  cosmetoloEv 
mechanics  and  building  trades.  Our  purposes  in  the  reading  project  are  twofold  Fim' 
we  must  teach  the  students  vocationally  related  materials,  and  second  we  must  teach 
children  to  read* 

1  now  have  a  series  of  35  mm  slides  which  have  been  taken  in  our  facilities  You  will 
see  chat  this  building  is  deserving  of  the  award  It  won  in  the  Burlington  House  Architec- 
tural competition. 
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^  An  ESEA Title  I  Activity,  Basic  Occupational  and  Skill 
Training  (BOAST) 

Sltgfrled  G.  Mualier  and  Joseph  Sehroader 

This  paper  presents  a  description  and  overview  of  evaluation  results  on  a  dropout 
preveitlOT  activity.  The  BOAST  activity  has  been  providing  vocational  experiences  in 
Mly  aquipped  shops  for  in^viduals  and  small  gmups  in  the  Chicago  public  schools  since 
i^^l967.  TOe  purpose  of  the  activity  is  to  motivate  students  who  are  considered  potential 
dropoute  to  remain  In  school* 

The  main  thrust  of  the  activity  has  been  to  assist  serious  underachieving  overage 
stud^ts  between  flie  ages  of  13  and  16  who  have  not  achieved  in  the  traditional  classroom 

getfing»  ^    ^       .        J     v£»  ^ 

i  airing  school  year  1975-76  about  1,350  eligible  students  who  have  been  identified  as 
J:-pot^al  dropouts  and  in  need  of  special  educational,  social  and  vocational  guidance  are 
'  enrSUed  Hi  11  centers  where  the  BOAST  activity  is  operationaL 

^  V  ^^^©yar  ^e  years  the  main  thrust  of  the  BOAST  activity  has  been  die  vocational  aspect 
-  ©f  the  activity*  However*  the  value  of  the  activity  is  that  content  subject  areas  are  inte- 
^Smted  wlA  shop  activities  and  tutoring  in  reading  as  well  as  group  and  individual  career 
k  ittd  personal  guidance  ii  provided.  The  activity  definitely  familiarizes  a  student  to  tiie 
fc^-dlseipiln#s  of  a  practical  working  shop  in  addition  to  the  traditional  school  subjects, 
ilAettvititi  are  provided  for  both  boys  and  girls.  Underachievers  are  given  die  opportunity 
if^to  suc^d  in  a  "sheltered*'  environment  that  allows  them  to  lea^  and  produce  saleable 
pB¥©ductg.  Products  are  sold  to  local  community  agencies,  stores  and  offices*  Profits 
^'fce  ustd  to  buy  additional  materials  and  equipmCTt,  tiius  making  BOAST  somewhat  self 
Kgyitatalng  on  ihm  local  level,  participants  have  made  everything  from  araings  »  license 
felkte  tolders  in  the  past,  and  the  home  economics  sections  of  BOAST  have  enabied  par- 
#&ipants  to  acqulte  skms  in  dreis  making,  cooking,  etc,  BOAST  studente  are  given  ttie 
Pmsdrninity  to  create  Md  see  the  practical  value  of  their  efforts, 

p&i  Past  ©valuations  of  the  BOAST  activity  have  indicated  that  the  majority  of  participants 
Pf^ya  improv^  from  a  prevocational  rating  of  poor  or  fair,  to  average  or  excellent  over  a 
^^riod^  of  about  9  mm^  in  the  activity.  Qirlng  the  1973-74  school  year  the  vocational 
'^pBjacttve  of  BOAST  was  die  following: 

411 


419 


piven  tromlng  and  the  ^pertynify  fo  ^m^plmm  a  leries  of  stquinHQl  vocaHanal  prejaefi,  at 
I^QSt  30  percent  ©f  the  pupiU  will  demonitrote  eKGalltnt  achievement  en  vecQtlsnal  assfgn- 
ments.  In  addition,  60  pircent  of  the  particlpdnti  will  achieve  of  leait  an  average  vocational 
Fating  on  their  projeeti  g|  indicated  by  ihop  teacht r  evaluation  reports, 

BOAST  participams  were  rated  in  January,  June  and  August  to  collect  data  The 
areas  in  which  ttie  students  were  rated  were:  ^  u^id,  inm 

AhiUfy  to  plan  work 

Attitude  and  Qblllty  to  work  eooperetively 
Quality  of  mgnlpulative  work 
Knowledge  of  related  mferfriQtien 

the  firBt  part  of  the  objoctive  waa  not  nchlcved,  the  students  aurpaased  ex- 
pect^ outcomBi  m  every  area  spocified  in  the  aecond  part  of  the  objective 

Br,ACT^"?r''"""^\'"7f"'°^  inatrument  svas  uaed  to  determine  to  what  degree  the 
BOAST  activity  met  the  following  objective.  gree  tiie 

will  ?  """"^u  '  Pa«lf  iPOtlon  in  theactivlty.  at  least  60  percent  of  the  puplla 

wwarrf  .^hn^nTHf- '  f '"""''^  ^^"^  """"  for  others  flndattiwde 

TOward  sch^l)  Indicating  a  positive  change  or  maintenance  of  a  positive  characterlatlc 
necessary  for  growth  In  the  classrexjm  environment  -     -  cnaracteriatic 

Over^the*'i?^?J  ^^f^^^^^f"^^-  ™Wd  in  the  factor  •■attitude  toward  school." 
obt^Mvi^  J    "  successful  in  meeting  all  the  performance 

wKvf;  hi  f  »  problems  that  arise  when  working  with  young  adolescents 

who  have  a  history  of  under  achievement,  excessive  absenteeism  and  living  in  an  Impover- 
ished en^ronment,  achieving  success  with  50  percent  of  the  panlcipanls  is  acceptabla. 

In  addition,  atudents  referred  to  the  Educational  and  Vocational  Guidance  Centers 
are  not  U8ually_  from  the  immediate  area  and  must  take  public  transportation  at  their 
own  expense.  That  may  be  why  the  analysis  of  attendance  data  on  participants  over  the 
ffiLlv^f'f  ^"  **°  and  SO  percent  of  the  participants  have 

tl^?  -ff  e  5°°-  ^  °'"  '"°'e  P'^cent  °'  the  time.  Data  obtained  from  the  1972-73  and 
1973-74  Student  Evaluation  Form  show  that  BOAST  did  not  achieve  the  objective  which 
stated  that  a  minimum  of  60  percent  of  the  students  will  have  at  least  90  percent  attend- 
Mce.  This  IS  in  spiteof  theguidance  component  of  the  activity  which  includes,  in  addition 
to  a  special  service  coordinator  who  provides  counseling,  a  home  visitor  who  follows  up 
on  communication  and  liaison  between  the  school  and  home. 

Although  BOAST  was  considered  a  weak  activity  in  reading  achievement  compared 
to  basic  Title  I  readmg  activliies,  the  past  few  years  have  sho%vn  more  emphasis  placed 
on  reading  In  the  vocational  guidance  centers  conducting  the  BOAST  activity 

During  the  1972-73  and  1973-74  school  years,  not  all  BOAST  students  received  a 
pretest  and  posttost  in  rending  due  either  to  illness,  mobility  or  an  error  in  the  partici- 
pants  Identification  number  which  prevented  the  matching  of  some  of  tlie  tests  Tests 
admlnlBtered  were  the  ITBS  Level  12  and  13  for  pretests  and  IBS  Level  14  for  posttests. 

In  January  1972  statistics  supplied  by  the  Department  of  Data  Processing  regardina 
the  status  of  post  BOAST  participants  were  tabulated  and  analyzed  by  the  ESEA  Mvlslon 
of  Research  and  Evaluation,  Chicago  public  schools.  This  study  included  the  distribution 
ana  status  ol  1,591  identified  students  who  participated  In  the  BOAST  actlvltv  between 
Sep^mber  1968  and  June  1970.  BOAST  accomplished  a  high  degree  of  success  I  ke  "p!ng 
potandal  dropoucs  in  school.  ^  ^ 


ANALYIIS  OF  DATA 

Of  the  total  number  of  pupils  who  participated  in  the  BOAST  activity  in  1968=69  the 
eumulaove  dropout  rate  from  September  1968  through  June  1971  was  25.6  percent  T^is 
figure  wai  lower  than  the  dropout  rate  of  other  schools  in  the  same  locality  The  vearlv 
f^®^""  filt  ^^^-^ participants  was  8.5  percent.  The  cumulative  dropout  rate 

f^""  ^"  participants  as  of  June  1971  was  25,4  percent.  The  yearly  dropout  rate 

for  the  1969=70  participants  was  12,7  percent. 

As  reported  in  Facta  and  Figures.  Chicago  Public  Schools.  1970^71,  the  yearly  drop- 
out rate  for  1968-6P  was  10  percent.  The  dropout  rate  for  1969-70  was  10.2  percent  to 
tfit  High  School  ^oj)Qut  Report,  prepared  by  the  Bureau  of  Administrative  Research  the 
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_ut  rate  of  all  Chicago  public  high  ichools  was  listed  as  9A  percent  for  school  year 
llf'^b-^l*  (It  Is  important  to  note  the  dropout  race  listed  in  citywide  high  school  students 
jlQt  qumuladve  but  yearly^ 
VStast  evaluations  on  BOAST  have  indicated  that  generally,  participants  achieved  con- 
^(dtraU#  succagi  In  their  vocational  activiiies  but  little  success  in  their  reading  or  aca« 
p^^i^  activities  when  compared  with  other  acnvities.  These  evaluators  understand, 
ittew#^er»  tiiat  moie  emphaaii  la  being  placed  on  remedial  reading  instruction  In  the  past 
Si^^r  tiian  in  previous  years*  In  the  near  future,  data  will  be  available  to  allow  staff  to 
enijitennine  how  effective  BOAST  has  been  in  the  past  5  or  6  years  In  preventing  partici- 
^pant#  fxbm  draping  out  of  school.  If  you  are  interested  in  this  study,  or  one  being  cur- 
rrtady  COTduded  by  CTB-McGraw  Hill,  please  write  to  Joseph  Schroeder,  2021  North 
llurilng,  Chieago,  Ul.  60601, 

J  Df*  MueMer  and  Mr,  lehreeder  are  reiedreh  staff  members  wUh  \hm  Chicago  Publie  Sshoels, 


iFeacher  Education 


hi: 

tScouting  Activities  in  Industrial  Arts  Programs 

rt.  Alltn  Same 

' 

fc-;  Thm  AIAA  Scouting  Committee  has  baen  involved  for  several  years  in  trying  to  put 
fetbge^er  a  booklat  ttiat  explains  a  procedure  for  organising  students  in  industrial  arts 
Hteieher  education  programs  to  teach  Boy  Scout  merit  badges.  This  program  has  been 
^Jttled  succeisftilly  at  San  Jose  State  University  and  at  Virginia  Polytechnie  Institute  and 
#State  Univeriity,  Both  programs  have  had  great  success  with  students  getting  teaching 
;ii^#xp#rience  and  Scouts  recaiving  good  instruction  and  assistance  with  merit  badges. 

'  The  merit  badge  counseling  program  in  teacher  education  programs  is  based  on  the 
I'belirf  tiiac  contact  and  involvement  with  children  in  a  teaching- learning  environment  is 
'  important  to  the  complete  education  of  the  prospective  teacher.  When  teacher  education 

SEud^ta  are  able  to  get  tangible  feedback  from  such  experienceSj  they  are  able  to  draw 
/  more  valid  conclusions  concerning  their  competCTCe  in  working  with  children*  When  the 
?fiearning  experience  occurs  in  the  presence  of  constructive  evaluation  from  a  teacher 

ideation  faculty  member^  professional  growth  can  result  far  beyond  that  normally  ex= 
l?p$rieiiced  in  the  traditional  teaching  methods  class* 

f:,  .  S#varal  factors  contribute  to  an  ideal  learning  environment  for  the  teacher  education 
^'Student,  The  students  being  taught  (the  Scouts)  will  be  the  same  age  as  the  students  the 
l^iaehsr  will  later  work  with  in  the  Junior  high  school  laboratory.  The  Scouts  will  be 
JiiiiUy  motivated.  This  will  help  assure  a  positive  experience  for  the  teacher  education 
^^Btud^t.  The  number  of  Scouts  will,  in  a  particular  merit  badge  session,  be  smaller 
^^as  typical  industrial  arts  class  or  can  purposely  be  kept  small.  This  will  also  help 
Ittiiilire  a  succesiful  experience.  The  requirements  for  the  badges  are  spelled  out  in  the 
Riharit  badge  pamj^ets  as  well  as  the  instructional  conient  of  each  badge*  This,  then, 
^jioyideg  fta  teacher  with  a  "textbook**  written  for  the  age  level  of  the  Scouts,  The  merit 
'#&dge  pamphlet  also  provides  the  teacher  with  a  rough  course  outline  that  can  he  used 
gtt'  ;  toe  development  of  specific  teaching-learning  experiences  to  be  organized  in  the 
^iboratdryi 


IHOW  THE  PRTCRAM  WORKS 

^L  ilQ  ^e  program  currently  being  tested  at  VPI  and  SU,  a  faculty  member  acts  as  the 
^ODrdinator  of  the  program  and  also  serves  as  the  "official''  merit  badge  counselor, 
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This  person  is  a  recognized  merit  badge  counselor^  regiBtered  with  the  local  Boy  Scout 
council  office  CO  counsel  the  badges  being  taughc  by  his  students.  This  faculty  member 
is  assisted  by  a  student^  often  a  graduate  student  svho  schedules  the  use  of  the  facilities, 
arranges  for  necessary  publicity,  organizes  the  students  who  will  be  working  with  the 
Scouts  and  assists  with  thu  teaching  when  necessary. 

Publicity  for  the  merit  badge  classes  is  arranged  through  local  newspaperSi  radio 
and  the  local  Boy  Scout  council  newsletter  to  leaders.  The  news  release  includes  the 
usual  listing  of  time,  place  and  merit  badges  to  be  counseled, 

A  schedule  of  four  or  five  Saturday  morningclas^c^  has  bc^en  adequate  for  the  Scouts 
to  complete  work  on  their  badgt^s*  In  sonie  cases  a  Scout  is  not  able  to  complete  all  the 
requirements  in  the  specified  tim^  and  must  then  work  individually  with  the  student  who 
has  been  instructing  him,  the  facuhy  counselor  or  another  regularly  listed  counselor 
in  the  area. 

Students  who  are  involved  in  llii.^  teaching  are  volunteers  usually  from  the  junior  and 
senior  classes,  Themost  success  in  obtaining  volunteers  has  come  when  the  program  was 
offered  the  term  Immediately  preceding  student  teaching.  The  seniors  who  were  soon  to 
be  student  teaching  were  very  anxious  to  get  the  program  started. 

The  merit  badge  counseling  program  has  also  had  great  success  when  organized  in 
conjunction  with  the  class  in  industrial  arts  teaching  methods.  The  counseling  activity 
was  used  as  the  application  and  evaluation  phase  of  this  methods  class.  During  the  early 
phases  of  the  class,  the  teacher  education  students  were  given  Instruction  in  teaching 
methods  and  were  required  to  prepare  lesson  plans  and  teaching  materials  for  the  merit 
badge  classes  they  were  to  teach.  They  used  two  merit  badge  pamphlets  as  their  outlina 
and  source  of  content.  These  lesson  plans,  once  approved  by  the  methods  class  instruct 
tor,  were  then  used  in  the  merit  badge  classes.  The  class  instructor  was  able  to  observe 
the  work  of  his  students  as  they  taught  the  Scouts,  This  provided  a  very  real  teaching 
situation  for  the  teacher  education  students.  It  also  provided  the  university  instructor 
with  a  situation  in  which  meaningful  evaluation  could  be  made  of  the  progress  of  the  stu^ 
dents  in  his  class*  Critique  sessions  were  held  after  each  Saturday's  merit  badge  classes 
and  the  teacher  education  students  were  able  io get  nearly  immediate  feedback  and  evalua- 
tion from  their  instructor.  Though  not  being  used  where  the  teaching  activities  of  the 
students  are  videotaped  and  then  played  back  to  the  students  for  their  owii  critique.  This 
technique  has  proved  very  successful  in  other  applications  and  should  be  quite  succesaftil 
in  this  program^ 


MERIT  BADGE  CQUNSiLING  !N  PUiLIC  SCHOOLS 

The  above  described  program  is  limited  to  the  college  and  university  teacher  prepara- 
tion programs.  The  counseling  of  merit  badges  for  Doy  Scouts  and  Girl  Scouts  is  not 
limited  to  this  level,  however.  The  industrial  arts  teacher  in  the  Junior  high  school  or 
high  school  can  provide  valuable  service  to  the  communiry  if  he  or  she  will  work  with  the 
local  Scout  groups  as  a  merit  badge  counselor.  Many  of  the  things  done  in  the  industrial 
arts  program  are  similar  to  the  requirements  for  the  Scout  badges  for  advancement. 
Merit  badges  in  leatherwork,  metal  work,  photography^  woodwork,  p^ottery,  printing, 
electricity,  electronics^  drafting  and  woodcarving  are  examples  of  several  from  the  list 
of  Boy  Scout  merit  badges. 

When  the  industrial  arts  teacher  serves  as  a  merit  badge  counselor,  there  is  in- 
creased opportunity  for  publicity  of  the  industrial  arts  program.  It  is  quite  likely  that 
there  will  be  several  Scouts  coming  into  the  industrial  arts  lab  who  have  not  been  in  it 
before.  Obviously,  they  are  potential  new  students.  Publicity  and  public  relations  gained 
from  the  merit  badge  counseling  activity  of  the  industrial  arts  teacher  will  also  have 
'*rub  off"  benefit  for  the  industrial  arts  program. 

If  you  are  Interested  in  working  as  a  merit  badge  counselor,  1  suggest  that  you  con- 
tact your  local  Girl  Scout  and  Boy  Scout  offices  for  information  and  assistance  in  getting 
started.  Visit  a  weekly  meeting  of  a  Scout  troop  in  your  neighborhood*  Very  rarely  will 
a  volunteer  who  is  offering  his  services  as  a  merit  badge  counselor  be  turned  away.  We 
industrial  arts  teachers  have  a  valuable  service  we  can  perform.  It  is  a  service  that  is 
in  great  demand. 

The  AlAA  Scouting  Committee  also  svelcomes  the  assistance  of  industrial  arts 
teachers  who  would  like  to  work  on  theconmiittoe*  We  are  presently  involved  In  the  final 
writing  of  a  booklet  describing  the  merit  badge  counseling  program  in  teacher  education 
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^^.ii^aeting  chwige  In  theareas  which  we  control*  in  time,  any  results  should  lend  credibility 
fZpf  ^ase  limovations , 

K  >  ,  The  ttm^tng  tnettiods  f^rea  hai  had  the  moat  attention  and  subiequent  developments 
gi^|i#y©  we  identify  the  iklUi  needed^  i,e.^  lesson deliveryj  use  of  aidsj  questioning  skills ^ 
{r(h@a  m^e  sure  the  teacher  candidate  obtains  these  skilli  before  moving  on.  The  program 

lliV^pm^c  practices  will  be  addressed  within  the  next  subheadings, 
||f:^  '   Tea^hiig  subjeet  area  developmCTt  has  had  little  attention  in  PBTE,  A  primary  reason 
??for  thli  lade  of  attention  is  that  tiie  subject  area  courses  of  most  education  majors  are  not 
Iv.wiflita  flie  college  of  education*    practical  arts  subject  matter,  however,  is  normally 
|v  wittiln  our  control e  Beginning  efforts  in  this  area  are  a  major  thrust  of  this  paper. 

If  OmRMINiNG  TEACHER  COMPETENCIES 

r  -  The  flrst  dement  needed  in  a  PBTE  program  is  a  list  of  compecencles  which  are 
i  nectisary  for  a  begiraiing  teacher  to  perform  adequately,  Houston^  suggests  several 
^  Approaches  to  ipecifylng  teaching  competencies*  Much  work  has  already  been  done  for 
]  Ui  In  Mb  area*  Cotrell3has  identified  384  professional  occupational  teacher  education 
li;  competencies  in  a  national  study*  The  faculty  of  the  Department  of  Vocational  and  Applied 
SJ:  Arta  Educadon  at  Wayne  State  University  has  revised  Cotrell's  list  and  identified  75  pre- 
service  teaching  competenclei,  Popovlch^  validated  this  shortened  listing  in  a  1973  dis-' 
■f  gertation*  Other  useful  competency  lists  for  industrial  education  have  been  developed 
I'by  Giaehln©^,  Manafield6>  Silvius'?  and  WalshS* 

If  u  Before  using  a  ready-»made  competency  11  st^  howeverj  it  might  be  wise  to  heed  the 
I'J'^iidvlce  of  ievtral  contributors  to  Houston  and  Howsam's  popular  CBTE  text,^  include 
-■"ttoie  involved  wltti  your  program  in  any  decision-making  activities.  Our  colleagues 
Bfooki  and  Brueckman^^  suggest  submitting  your  competency  list  for  rating  to  a  broad- 
I  based' Jury.  Membersof  a  jury  mi^t  include  one  or  more  representatives  of  public  school 
FixLAi  teacheri,  public  school  administrators  and  guidance  personnel,  LA.  college  students^ 
I  :=r#presentativei  of  1,A,  professional  associations  and  inters  disciplinary  college  depart- 
^  :m^ta, 

|'Tt€HNiCAL-LAB  COMPETENCIES 

■  _  ■  ■ 

|j;       Subject  matter  competencies  in  UA.  are  to  be  developed  by  the  student  in  our  labs. 

PJAm  a  result  of  the  student's  earning  a  paeslng  grade  in  such  a  lab  course^  our  respective 

state  department  normally  certifies  this  prospective  teacher  to  teach  this  lab  area  in  our 

^wpuhllc  schools.     But  just  what  can  this  teacher  candidate  do?  What  are  his  abilities? 

fijiThere  can  be  little  quantitattve  evaluation  of  teacher  expertise  In  any  lab  area  without 

ft  professional  identification  and  ordering  of  the  desired  competencies. 

#v     Competency  Hits  for  UA,  lab  areas  are  not  readily  available,  dissertations  in  our 

I  field  have,  to  date,  focused  on  teaching  competencies,  knowledge  proficiencyj  and  study 

j^'^Uttiits,     Perhaps  tiie  best  work  available  is  a  preliminary  Use  developed  for  a  project 

I  fflrect^  by  Stanley  E,  Brooks  10  at  Buffalo  State.  This  project  focused  on  junior  and 

pi  senior  high  school  subject  area  competencies  needed  by  a  beginning  teacher* 

|l ;     If  you  plan  to  refine  an  existing  group  of  competencies  or  to  develop  your  own  list, 

Jift  stefucture  or  theme  will  be  needed  to  organize  the  items.  An  excellent  development 

^kpproach  is  offered  by  A,  D,  Hauensteinl^  and  was  used  by  this  writer  in  developing  a 

|.ppmpetency  list  for  power.    As  previously  mentioned,  it  will  be  necessary  to  select  a 

j^jUry  to  perform  assessmait  duties  prior  to  building  an  instructional  system  around  any 

IjOTOpetency  list. 

^EARNING  AND  EVALU^ION  ACTIVITIES 

Leamtog  sequencea  are  needed  to  allow  students  to  obtain  the  specified  competencies. 
iThls  dement  may  be  the  simplest  to  organize  for  l.A*  instructors  in  activity-centered 
leeurses.  The  term  used  to  describe  a  common  group  of  instructional  activities  in  a 
IeBTE  program  is  a  "module."  This  is  similar  to  the  familiar  instruction  "unit**  and 
loeii  serve  the  same  pu^ose. 

The  ii^lficant  dement  in  a  module  within  a  PBTE  program  is  the  evaluation.  A 
Ks^dent  is  assessed  in  reference  to  a  specific  criterion  or  stendard  of  performance, 
\  assessm^t  is  In  contrast  to  using  norm-referenced  measurements.  This  means  that 


n  a^^tudent  la  iik#d  to  perform  to  a  previouily  determined  standard^  regardless  of  his  or 
■  irhls 'classmatti*  aeeompllshmenti, 

'  t  Becauie  of  tiie  asiessment  methods^  moat  PBTE  modules  are  individualized  and 

self^paced,    Howavar,  learning  activities  can  also  include  projects^  field  trlpSj  experi- 

mmit§,  discusiions,  ^e§t  speakeri^  films,  videotapes  and  even  lectures.  Any  activity 

.whleh  h^ps  die  awdent  to  perform  at  the  specified  level  can  be  considered.  Perhaps  the 
;  more  ilgniflcant  difference  in  our  program  would  be  the  Increaied  use  of  performance 

tests  and  ieiier  use  of  knowledge  and  recall  to  assess  our  prospective  teachers* 

One  of  the  more  satlstying  effects  of  such  an  instructional  system  is  that  a  student 

who  already  possesses  the  skills  and  knowledges  can  demonstrate  this  and  move  on  to 
i^ntw  material.  Conversely,  the  student  who  lacks  adequate  background  and  understanding 

can  use  his  time  to  m^sure  up  to  the  standards,  rather  than  fail  due  to  lack  of  time. 
Can  you  And  a  starting  place  and  move  away  from  an  emphasis  on  knowledge  and 

toward  a  perfonnance-baied  program?    You  owe  it  to  your  present  students  and  their 

future  classes. 
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An  Industrial  Arts  EKperience  in  ''Living  and  Learning" 

DeniiJ.  FQley,  Jr. 

Ai  educators,  we  sometimes  need  to  be  reminded  how  much  we  have  learned  of  the  J 
Important  lessons  of  life  in  informal  settings,  I'm  sure  many  industrial  arts  teachers  { 
itiil  "brown  bag"  luneh^  at  Ipast  occasionally,  and  know  the  value  of  the  impromptu  bull  ^ 
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artificial  dlvisionS  of  Sow Sm  w,?'!'"""™*"*"  "nderstanS  ^*  **!?^"  discipline, 
very  prouema?  Are  tte  af,l*'  ^'''^^ sometimes  becomSrS*;  I P""*""*^  created 
We  ftirther  conflrmarinn  """TP^  °'  '"My  1"  education1«     I"- '°  ^'  solution  of  these 

m  solving  real  life  nroh?^™  I  ■'"^"nts  in  leamlng  to  use  a?!  u"*^^  °'  school  and 
to  learn  from  life  " how  can  we  d^^h^ "  ^"'^  knowledge  and  skUJs 

completed?  '  P""™"'  *W=h  they  wUl  need  to TSnS  °PP°^W„l#e8 

Several  writers  have  riP  ""^  after  formal  schooling  1b 

definition;  '  """^^       int"disciplinary  eSo^  ^Th  " 

ion.  They  start  with  the  following 

ask  how  nr,,!  vuh.,  """^'opopen.  inquiring  minds  «,h,vt, 
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■  To  help  student.  Sod™ '""^  disciplines.      "^  "'^d.  (dl, 

Mk  how  and  why.  -'*'°P°P""'  "'qusrlngminds  which  question  search  f 
•  To  help  the  atudent  to  ^"on,  search  for  reasons, 

r-f'^S^'S.S:       P^-'^'y  ^-elop  new  perspectives 
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Bp^^Ciide^ts  develop  and  techniques  such  that  they  can  continue  to 

^^fepfeWnselves  throu^out  lif^  no  matter  what  intereits  or  pattemi  may 
^^^^;what  they  want  to  leanip^^ 

pSall^^^feigel,  who  has  taught  interdisciplinary  courses  in  the  areas  of  energy 
l^j^raSn'ent  since  1968,.  has;  tScen  a  scholarly  look  at  bodi  the  needs  for  interdii- 
"^^toaches  to  real  problems  of  society  and  the  equally  real  haiards  and  riiki 
pjfi^dcoUege students  whoa  traditional  disciplinary  boundaries. 

,._li&?intxt  few  years  as  crucial  ones  in  determining  the  stability  of  environmental 
I^^Sj^hex^^ducatl^,  A  3 

jiSiSwrlter  has  noted  the  need  to  integrate  not  only  the  various  cognitive  die- 
iS^t^fc'tD  recognise  that  both  coffftitlve  and  affective  learning  are  equally  essential 
J^i^nidentfi  succeii  In  ^e  future.    F.  Jane  Cotton,  a  top  Red  Cross  ottlcial,  has 

... 

ayr^oneem  should  be  nof  whefher  more  emphssli  Is  plsetd  on  affeeHve  rsfher  than 
[^^es|^!Hy«  adU^ion  byf,  rsfhtr,  Qn  how  we  san  put  fhe  l^o  f^efhar  si  eqyslly  tiientlsU 

Hur?<in  iurvlvel  In  thafiJtuFe  will  f©sf  heavily  ^^psrsen*!  obi  lit/  f©  I  torn  new  ikilU  fhroggh" 
'^it iMjf^^1«*s  wofking  llfi/tb  frequenHy  leave  s  fonlllor  OGmmunlty  ond  moka  new  A'lands  In 
Kh^^^ff  io  \^^  snd  work  wlfh  people  @f  dlfftrinf  ethnio  bookgr^nds,  tore^ 

}^^^i0it^mk^%  tH\Mfi§  and  fo  odmir  new  InformoH^  ond  discord  fh&f  whioh  hos  bten  ^own  fe 
i^i^ioijUy*.  AITof  tbesa  needs  will  require  the  developmenf  @F  an  emoHonolly  strong  Indlvldyol 
OS  Rogers  sfofes,  hos  leorned  how  to  lesmj  hos  leorntd  how  tc^^odopt  ond  ohongej  Hqs 
^^llied  thdt  no  knowledge  Is  ^oure,  thot  only  the  process  of  seeking  knowledge  gives  o  iNisis 
lei-  s«oyf!ry#^^ 


iiiv  i.Tli^  article  describes  several  programi  which  involve  students  in  important  learning 
f^^0^ences  in  die  community.    Note  that  we  are  now  considering  more  than  crossing 
^i^d^hal  .  subject  lines  in  a  school  setting.  Action-learning  goes  beyond  the  school  into 
■^""Slciommtmi^  to  provide  additional  leamlng  environments  for  students. 
|^j5a¥y  :H/  has  defined  action- learning  ae,  "planned  activities  organised 

p^^l^'  a  school  that  provide  a  chance  to  learn  by  doir^.'*15  Industrial  arts  teachers 
""  Tfipie*  quick  to  point  out  that  they  have  been  doing  a  pret^  good  ]ob  of  providing  learn^ 
^^|6lrig  exp  for  students  all  along.    Action-learning  includes  work  (for  pay)- 

K|Qt0|' programs  and  community  service  experiences,  but  is  not  limited  to  these.  The 
^3C3iytti^L*eairnlng"  program  for  implementing  interdisciplinary  education,  developed  at 
i^iilerivllle  State  College  (PA)  in  June  1975,  is  certainly  an  example  of  action^leamlng. 
■^'UteciUander  has  identified  eight  important  Issues  which  schools  musrtespond  to  as  they 
iv0ldp  acdon-learning  program  s.  They  a  re: 

.  How  €9fi  experientioi  oetlvlttes^  eipeojolly  of  the  service  vorlety,  be  effectiyely  strgstured 
For  teoohfiig  ond  leornlng? 

Whot  ore  the  ^elfi€  behgyjorol  Qbjeetives  the  sohool  eMpests  0  given  action-leorning 
experlenee  or  set  of  ejcperlenees  to  serve  so  for  as  students  ore  oonoemed? 
What  evoluotion  Instruments  ond  prooedures  need  to  be  deyeloped  In  order  to  give  o  reoson^ 
o^ly  oomplete  ond  meaning^ I  picture  of  o  student's  performonoe  ond  progress  os  o  result  of 
hii  Involvenient  tn  on  aet ion -^leornlng  progrom? 

How,  where,  ond  whot  kind  of  oetlon^^leornlng  opportunities  (existing  or  to  be  ereoted)  oon 
be  us^  effBoHvely  os  integrol  elements  of  ongoing  ogodemlo  oourse  offerings? 
What  ohsnges'ln  the  over'^ll  oontent  ond  stru^tyre  of  the  school's  ourrloulum  €an  be  antloN 
^  pated  OS  OGtion^leorning  opportynitles  prollferote? 

What  pot iolei  ond  prooedyres  ore  likely  to  be  m^t  help^l  in  selecting  ond  troining  school 
liroff  memberi      ef Motive  portlcipotion  In  an  □stion-leorning  pr^rom?  On-site  syper- 
visors,  slio? 

And  what  about  eMperlentiol  possibilities  for  younger  students? 

Are  there  gny  psrticulor  kinds  of  off-€^pys  e^cperlenoes  thot  ^ght  to  be  required  of  oil 
students  ot  some  given  grode  or  ooursa  level?  Should  some  fom  of  □etlon^leornlng  ej^peri^ 
en€«  bo  o  dradyotlon  requirement  or  should  porticipoti^  be  entirely  o  motter  of  student 
eleetion?  ^ 


^  Mr*  Deutschlander's  paper  was  one  of  five  presented  in  April  1974  at  the  Wlngspread 
^ohfermice^  Raclnej  Wisconsin,  At  the  Invitation  of  the  National  Association  of  Secondary 
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"*^texd(P-^  50  edueitori  spent  2  days  diicusBing  the  role  of  action-leaniing  in  Uia 

^  f?"aphiSrti*^  The  other  paperi  diseuiiied  werei 
-^^4;' ^  "The  Role  of  the  School  Advlier  in  Aetlon  Learning'*  by  James  0.  Releli.i? 
^^ii::     "Relatiions  with  the  Comnumity  in  Action-L^rning  Programs"  by  Gerald  E.  Kusier.lS 
'^^i^^y^'-''Some  Administrative  Gonilderations"  by  William  Duichl9 
^^jj^r;  ''Evaluation  and  Acdon-Learning  Programs**  by  Alexander  M,  Moore.20 
'  V^5^Sv  Each  of  the  above  papers  was  reported  in  the  NASSP  Bulletin.  Volume  58,  Novem- 
^vi:?,^r  1974.  A  separate  article  reported  "ConGludlng  Observations  and  Recommendatlona." 
^Jii^kJ^^  report,  which  seems  to  have  special  relevance  to  our  "Living  and 

teairnln^  program^  summarizes  the  cancral  benefits  of  action- iearaiug  programs  as 
fbllbwsr 

.  (a)  They  prevido  learning  ejcperlences  \hm\  youth  othervyi^  vyould  mfssi  Serylet  fQ  Others^ 
responsibility  for  OthefS/  Interaction  with  yorlous  age  groups,  gofnlng  oompettnciei  for 
woifc  and  be^oi^lng  Involved  with  the  weri^ing  world  of  adults* 
(b)  They  provide  some  ouurence  to  youth  thot  odwlthood  is  ec^lng  el  Mr*  In  response,  youth 

ottlfydes  and  oetl^i  moture« 
(s)  Tjhey^br^ideri  on  understanding  of  the  real  world*  As  Soorotes  noted,  tduoatlon  should  be 
^  moved  "from  the  shadow  of  reollty  to  reality  Itself*"  Youth  today  tend  to  be  sheltered  from 
terfous  wofk^  eouslng  defloieneles  In  leomlngi 

They  help  provide  elsnents  Importont  to  the  conditions  for  learning;  i,e*,  motivation,  ex- 
-  ,    ,^  perience,  transfer  of  training^  assoolotlon  and  verification,^! 

In  case  all  of  these  considerations  may  seem  overwhelming,  take  heart  in  die  advice 
V  Of  WiUiam  D*  Romeyi  who  said: 

In  problmn-Qentered  approoches^  we  hunt  for  something  we  think  ii  worth  doing  or  knowing 
^       and  then  we  try  everything  we  eon  to  solve  the  problem.  No  problem  Is  too  diffiogit*  We 
don't  worry  obout  slopplneis  to  start  with*  We  regard  the  growth  of  knowledge  oi  a  series  of 
sjooessive  approximations^  ond  we've  got  to  itort  somewhere.^^ 

Nor  is  the  problem  of  dealing  with  an  aKplosive  growth  of  knowledge  a  new  one,  I 
would  like  to  Introduce  the  ■^Living  and  Learning"  slide  series  with  a  poetic  vision  of  the 
problem  written  in  1917  by  Edna  St,  Vincent  MUlay, 

Upon  this  age,  thot  never  speaks  its  mindf 

This  ^rtive  age,  this  age  endowed  with  power 

To  woke  the  moon  with  footsteps,  fit  on  qqt 

Into  the  rowlocks  of  the  wlnd^  and  find 

What  swims  before  his  prow^  what  iwlrls  behind 

ypon  this  gifted  oge^  in  Its  dork  hour. 

Rains  from  the  sky  o  meteorio  ^ower 

Of  foots  *  .  .  they  lie  unqueitlgnedi  uncomblned* 

Wisdom  enough  to  leeoh  gs  of  our  III 

Is  doily  spun;  but  there  escists  no  loom 

To  weove  it  into  fobriq;  ,  .  ,23 

We  think,  at  Millersville,  that  we  have  started  to  construct  a  loom  with  our  "Living 
and  Learning"  course.  You  may  develop  some  ideas  that  will  help  you  build  another 
loom  ^  a  better  way  to  help  your  students  deal  more  successfully  with  their  own  problems 
of  living  and  learning* 

The  narrator  for  the  slide  series  is  Dr.  George  H*  Ditlow,  Chairman  of  die  Depart- 
m^t  of  Industrial  Arts  Educationi  Mlllersville  State  College,  who  taught  the  course  in 
197^tlong  widi  Dr,  Mary  Elizabeth  Dixon  of  the  Physical  Education  [Department, 
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iMinicourses  in  Industrial  Education 

l0brdon  Gavin 

Si  For  some  time  the  builneis  community  has  successftjlly  used  the  "mini"  Idea.  One 
■  and  readi  of  mini-tours,  mini-vacations,  mini-parks,  mini-zoos,  mini-banks, 
l^^tai-Wkei,  mini-tnatitutions  and  mini-conventions.    "Mini'*  stands  for  imall,  short, 
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ilblg  to  thoie. 


X*^^®^^^^'  ^onomical,  convenient,  beneficial,  enjoyable,  fun  and  acceis 

^with  less  time  or  money.  The  difference  between  a  large  park  and  its  *^mini"  counter- 
rt  part  lies  not  in  the  quality,  but  In  the  quantity,  A  mini-. vacation  can  be  as  much  fijn  ai  i  - 
t,Jr^"^*^^  vacation  except  that  the  pleasure  lasts  fewer  days.  : 
;?57':  Nowhere  is       *'mini"  idea  and  what  it  repreeents  more  evident  than  in  the  auto-  - 
'  .mciiile  Industry,    FuU-siie  cars  used  to  dominate  the  automobUe  market.  However  in  ^ 
the  past  decade  the  smaller  cars  have  moved  into  the  forefront.  This  is  wimessed  by  : 
small  foreign  cars,  mini-busses,  mini-pickup  trucks,  etc.  If  the  ^*mini''  idea  is  applic-  • 
a&le  to  businesi,  it  would  appear  worthy  of  a  thorough  examinaclon  and  use  by  the  aca- 
r  aeoiic  community.  <j  . 

d^i^  mini-course  program  originated  at  Mankato  State  University  In  the  winter  quarter^ 
,^1971.    It  was  established  in  an  attempt  to  generate  more  credit  hours  to  save  faculQ^  ^ 
pesidons  which  were  being  threatened  by  declining  enrollments.  It  should  also  be  pointed 
out  that  the  university  views  the  mini-course  program  as  a  means  of  introducing  new  >1 
subject  matter,  m  addition  to  getting  a  variety  of  individuals  from  the  community  and 
surrounding  area  involved  with  the  university.  "r* 

MINI-CQURSi  GUIDiLINES  >^ 

The  following  guidelines  prevail  with  the  mini-course  program  at  Mankato  State  i 
Unitrersity,  Ma^ato,  Minn, 

1*  A^aliRed  itaff  membef,  bgf  nef  negesssrily  g  esllege  prs^sipr, 
2*  Th#  SQune  must  meet  s  minimum  af  10  slgssrsom  pi-  iqulvglant  bqurs, 

3,  There  are  no  admllsicm  requirementi  for  partieipgntl  in  the  mlni^cogrie  program. 

4,  CfediH  tamed  in  s  department  moy  cpgnt  toward  s  itudent's  major  sn^/or  minor  requirements- 
a.,  All  undergradyote  mini-eouries  ore  offered  for  P/N  (Poi$=No  Credit)  credit  only.  Graduate 

level  eourses  are  offered  on  o  grode  boili  or  P/N* 

6,  Studefit  cost  U  for  tuition  only  at  the  eurrent  ratei- 

1  quarter  hour  undergroduate  credit  $  9,00  ? 
1  quarter  hour  gradygte  ered it  $11  JO 

7,  Ihjdents  may  take  only  2  quorter  hours  of  mlni-oourie  credit  per  quorter  without  poylng  addU 
tionsl  fees,  ue-,  Student  Health,  Student  Activity,  etc* 

1*  Mini-couries  may  be  held  in  homes,  churches,  buslneii  eitoblfshments,  ot  the  college  or 
vQfious  other  locations* 

Control  of  the  mini-course  program  is  vested  In  a  subcommittee  of  the  Unlversitv  i 
Curriculum  Committee*  | 

MINI-eOURSEI  IN  INDUSTRIAL  EDUCTION  ^  .S 
MANKATO  SWE  UNIVERSITY  ■% 

The  introduction  of  mini-counes  into  the  curriculum  at  Mankato  State  Univeralty  "I 
brought  a  new  dimension  to  course  offerings.  In  addition  to  normal  load,  the  following  Is  3 
a  listing  of  lome  mlnl-coursee  that  have  been  offered  by  the  Industrial  Technical  Studies  ^ 
Unit, 

Welding  for  Metal  Seulpturei  Candle  Making 

Gunmilthlng  De-lugging  Your  lug 

Slue  Print  Reading  pjqnt  Safety 

Developing  Trouble  Sh^ting  Skills  Developmenr  of  Croii-'Country  Skis 

Stained  Glass  Practicei  The  Router 

^ateur  Radio  Chiaago  Auto  Show 

Christmas  Crafti  Winter  Fish  Ha^st  Conitruetion 

Basic  Auto  Tune-Up  The  Geodesic  Dome 

Thmm  courses  have  been  attended  by  many  persons  who  are  not  enrolled  in  a  univer- 
sity degree  program.  They  include  housewives,  persons  from  business  and  industry 
and  lenior  citizens.  For  them,  the  mini-courses  have  served  a  variety  of  purposes  in- 
cluding up-grading  skUls  applicable  to  their  vocations,  exploring  something  they  always 
were  interested  in  or  learning  new  items  that  could  be  carried  out  as  leisure  time 


ll^Wj^  ejr  hi^bles.  it  alio  allowed  the  Industrial  Technical  Studieg  Departmant  to 
'^"^ti^QpM^M,  laboratoriea,  and  equipment  available  to  many  people  who  did  not  have, 
^gMd  not  atford,  expeniive  tools  and  machines*  For  eKample,  it  would  cost  approxi- 
J|^p4f^50,00  to  buy  or  lease  gas  welding  equipment.  However,  under  the  mini-course 
'^^am  an  Indivlduai  could,  for  $9,00  plus  payment  of  materials,  sign  up  and  get  a  mini» 
ofrlO  hours  of  gaa  welding  instruction  and  practice.  Having  done  thie,  the  individual 
.-RpyJl^  fb^  1^  *  much  better  position  to  decide  whether  or  not  he  wag  ready  to  make  the 
§l?50,0O^lnvesttnentj  as  well  as  have  a  better  idea  of  what  type  of  equipment  to  purchase, 
|^V^|^^,Anomer  sample  was  die  Christmas  Crafts  Mini-Course.  During  this  course  atu^ 
gi^ti)/were  able  to  construct  man  Christmas  gifts  they  could  not  make  because  of  a  lack 
gM.toi^wledge  and  equipment.  The  ai versity  of  offeringa  is  further  shown  by  the  industrial 
pFj^hnical  Studies  Deparment  offering  In  the  area  of  machine  metals.  This  was  a  epecial» 
offering  for  an  area  electronics  firm.  They  felt  a  practical  background,  combined 
pSflth  fteoretlcal  preparation  of  their  engineers,  wuld  help  the  engineers  design 
Mirodueti  and  proceiees  that  could  be  more  realistically  handled  by  the  firm- s  produc- 
pon  lines. 

The  mini-course  program  also  allows  staff  to  conduct  offerings  in  areas  of  special- 
gi^d  interest.  Such  was  the  case  of  the  mini-course  in  ^*Gunsmiching,"  Over  50  Individ- 
i^als  enrolled  to  leam  special  techniques,  data  and  ideas  useful  in  both  sporterizlng  and 
llftfS^^^^'^i  fireavms.  Instruction  was  provided  by  two  practicing  gunsmiths  who  volun- 
||g©r«id  a  couple  of  evenings  of  their  time,  as  well  as  that  of  an  industrial  technical  studies 
|ftoff^ ^member.  In  one  case  a  biology  profeseor  offered  a  mini-course  on  *'Plants  and 
prfflu."  Much  to  his  surprise,  over  350  people  registered  for  the  course.  Needleaa  to 
|say,  some  adjustments  in  the  professor* s  schedule  were  necessary. 
}::;■  The  typical  mini -course  will  meet  from  three  to  five  evenings  or  afternoons*  Each 
|naee^g  time  wHl  last  from  two  to  four  hours.  In  most  cases  formal  written  tests  are 
l^pc  administered,  with  evaluation  being  based  on  individual  participation.  In  some  cases 
are  collected  to  cover  the  cost  of  instructional  supplies  or  materials  used  during 
rcourge. 

The  mini-course  program  at  Mankato  State  University  has  been  formally  evaluated 
Ibh^several  occasions.  All  evaluations  are  of  a  positive  nature.  The  program  has  pro- 
jjvlded  the  community  witb  a  variety  of  course  offerings  not  otherwise  possible,  as  well  as 
Ifgetting  the  community  more  involved  with  the  University, 

pfiNi-eouRSis  in  secondarv  eduction 

||^^  Many  secondary  education  institutions  also  make  use  of  mini-course.  This  pro- 
lylcles  the  students  with  an  opportunity  to  explore  a  variety  of  interest  areas.  One  school 
||jiat  I  know  of,  has  one  day  each  year  set  aside  for  mini- courses.  Students  are  permitted 
r|to  enroll  in  activities  scheduled  for  the  entire  day  or  two  shorter  sessions,  each  for  one- 
IKldf  day.  Topics  range  from  photography  or  needle  point  to  ice  fishing  or  curling.  Some 
{institutions  offer  die  mini-courses  on  an  interim  basis.  A  week  between  quarters  might 
|be  set  aside  for  such  offerings.  Still  in  some  cases  offerings  are  provided  during  vaca- 
ition  periods  such  as  Christmas  and  Easter. 


Mini-courses  do  have  merit*  They^ 

1,  Provide  students  with  an  opportunity  to  explore  interested  areas. 
Can  draw  the  community  and  university  closer. 

Tend^  to  break  down  the  formal  structure  or  image  sometimes  held  by  higher 
education  institutions. 

Can  provide  members  of  the  community  with  an  opportunity  to  express  their  in- 
r;         teres ts  and  talents, 

5.  Provide  for  a  shorter,  more  fleKible  method  of  study. 

iQK'OQvfn  ri  a  mifnber  of  fhe  Indysfriql  Teehnical  Sfrudiei  Unlf,  Mankafro  Sfafe  Uniyersiry,  Mdnkafo, 


^Eniergy  Power  Instrumentation  and  Control— Using  a 
f^astery  Learning  System 

^Cjayid  V  Gedwn  and  Ronald  Jacobs 

The  contemporary  emphails  in  education  ii  on  todividualizing  instructlQn,  wheflier 
]  it  be  for  an  entire  eoUege,  ichTOlj  or  simply  a  course.  This  notion  has  displaced  group 
■  instruction,  md  in  some  Instancei  Ae  traditional  time  frame  of  an  academic  year, 
. :      Studente  enter  &  eourse  with  such  diverse  capabilltlei  that  it  is  next  to  imposiWe 
group  individuals  according  to  abilities  and  to  use  the  lecture  method  as  an  exclusive 
'd^very  iystm  of  critical  information  and  synthesizing  infomiation,  A  limited  review 
61  the  literature  on  individualized  instruction,  mastery  learning  and  competency-bas^ 
>instniadon  has  suggested  that  more  content  can  be  presented,  slower  studCTts  can  have 
greater,  individual  attention  from  the  instructor,  students  work  harder  and  accomplish, 
more,  and  the  over-aU  grade  avarage  of  the  class  improves  (Block,  1976).  After  seetog 
^.soi^e  effect  from  industrial  ttalning  -  Mlchipr  BeU,  Digital  Equipment  Corporation, 
ARp  Coi^ratton  — and  from  the  educational  ente^rise,  one  would  wonder  how  individual- 
Iztd  ihsOTctlon  and  mastery  leanUng  could  be  applied  to  other  curricular  areas.  Thm 
au^rs  were  especlidly  interested  In  using  mastery  learning  and  individualizing  Instruc- 
tion wldiin  a  general  core  course, 

CONTiNT  OVER  VIEW 

The  Deparment  of  Industrial  Education  and  Technology  is  organized  for  two  pur- 
pQgig  ^  teacher  preparation  and  teclmologist  preparation.  The  curriculum  is  organized 
around  a  core  curriculum.  It  has  been  rationalized  that  the  core  content  (skills  and  knowl* 
edge)  provides  die  student  with  an  overview  of  industrial  technology.  Concentrations  and 
programs  are  buUt  upon  each  of  the  core  areas,  construction,  manufacturing,  visual 
communications  and  IPIC,  The  EPIC  Is  an  abbreviated  form  for  energy  gower  instru-; 
mentation  and  control.  Two  courses  constitute  the  core.  The  first  is  EPIC  Mechaniza- 
tion, which  is  conceptualized^  organized  and  emphailzes  the  EP —  energy  and  power, 
The  second  course  is  EPIC  Cybernetics,  which  is  focused  on  the  IC  -  instrumentation 
and  control. 

The  cybernetic  has  been  analyzed  from  a  typical  process  control  model.  The  model 
served  as  a  terminal  copitlve  map  which  the  student  would  possess  to  analyze,  diapiose^ 
or  deiign  any  control  system.  With  the  end  in  mind,  two  questions  were  always  asked: 
iWhat  does  Ae  student  need  to  know  before  he  can  do  it?  Secondly,  what  does  tiie  student 
need  to  know  before  he  understands  the  function  of  each  component  and  ftieir  wlatlonship: 
to  one  anodier?  ^ 

THE  METHODI 

The  class  size  tor  EPIC  — Cybemetics  has  a  ceilingof  22  and  the  number  of  stations^ 
per  activity  varies  from  1  to  7,  Resulting  from  the  mix  of  content,  student  abUlty  levels,; 
varying  number  of  stations  and  a  class  size  of  22,  the  coordination  and  sequencing  of  con- ; 
tent  for  swdents  became  a  major  problem.  It  Is  a  problem  common  to  any  teaching  andl: 
supervision  of  mulriple  activities,    A  teaching-learning  approach  that  was  initially  used! 
was  to  lecture  about  the  content  and  give  demonstrations  in  a  given  hierarchy  so  that; 
some  students  could  engage  in  selected  laboratory  activities  which  reinforced  and/or| 
extended  Nsrtiat  has  been  presented.    Then,  shift  into  another  hierarchy  and  proceed  to 
lecwre  and  demonstrate  to  enable  students  to  have  minimum  InfoiTOation  to  pertorm  th©j 
laaoratoiy  experiences  in  another  hierarchy.    With  this  approach,  the  lectures  reached?;; 
50  percent  or  less  of  the  students  at  any  time.  Student  motivation  to  listen  was  hinged 
upon  whedier  or  not  they  were  engaged  In  the  laboratory  actlviti^ 

Anoflier  problem  was  the  need  to  repeat  lecture  ihiaterial  and  demonstrations  because^ 
sttidents  did  not  have  close  continuity  of  Initruction  followed  by  immediate  practice  or 
application.  This  constitutes  a  violation  of  a  fundamental  learning  principle. 

An  alternative  approach  to  tiie  fore^ing  would  be  to  teach  all  the  content  and  glve| 
all  Ae  demonstrations  before  engaging  in  laboratory  experiences.  This  approach  also ' 
has  a  shortcoming  of  a  low  degree  of  contiguity. 


|yF^€i#'y|hf  yeari       cyternetica  course  has  had  a  great  deal  of  undulation  between 
^^^^|j^|iiua€#ss  (sAident  aahievtment  and  atudant  satii^ction).  With  smaller  claii 
^^'l^(|-^ftehtag  of  multipla  activitiee  was  easier,  and  witii  larger  siiea  graatar  difficulty 
%miSimiBTmd^   The  trend  in  the  department  has  been  larger  claga  sizes  for  optimal 
UtU^ati^.   Because  of  die  instability  of  succesSj  a  different  strategy  was  needed, 
vpOisiUy  a  Afferent  philoiophical  outlook, 

pl^SOLClTiON 

mVtA^=  ■  -  ............. 

I^^b- Gpniidexlng  an  alternative  strategyj  the  concept  of  mastery  learning  was  adopted, 
'|iitei^  learning  Is  a  philosophy  of  the  teaching^leaming  process  indicating  that  many 
ibra^snidents  can  learn  at  levels  that  have  traditionally  been  reserved  for  the  ''brighter'* 
^[d^nis#-^v  I^^^  system  the  student  is  placed  in  competition  with  the  material,  rather 
his  peers.  This  learning  system  can  accommodate  varying  student  entry  levels  and 
^f^ttiiliii'fl^  with  differing  abilities  in  the  subject  area,  A  mastery  learning  ays- 
^^fcffey  putting  more  emphasis  on  the  mastery  of  the  contttiti  usually  reflects  higher 
^^S^nt  v grades t  A  traditional  meAod  usually  places  the  students  in  a  normal  curve  of 
^^d^  distribution,  TTie  mastery  learn:  ng  system,  by  virtue  of  its  concentration  on 
fiiistery,  places  more  students  in  the  highei  grade  levels, 

^^^^fter  ^alyzlng  several  variations  of  mastery  learning  (Keller's  PeraonaUEed  Sys^ 
I^Jpf  Instruction  and  Blum's  Leaiming  for  Mastery),  the  following  system  of  instruction 
adopted  (Figure  I),  The  considerations  that  brought  us  to  this  strategy  were  dictated 
6y3Ae  nature  of  die  Instructional  problemj  the  content  of  the  course,  the  personnel  in^ 
^^yed  and  the  awdent  ^pulation, 

0--:^  Figure  1 

%    '  fPlC  MASTIRY  LIARNING  SYSTIM 

1»  Mastery  li  considered  ds  perfofmsn^e  ^  poif^fisH  on  aach  module     lessf  ?0%  occuracyi 
/       plus  at  loait        on  the  flnQl  examlnstlan, 

2,  Lesmlng  modules  vsry  In  length  and  type,  M^ujei  eon  take  a  few  hours  or  o  week  to  £€tn^ 
plete.  Alio  they  eon  be  separated  by  either  being  a  "reading  module"  or  ''laboratory  module" 
;:!  ■     '  or  o  cambinatton  of  eaoh, 

3s  Sequenolng  of  the  instruct  Ion  Is  definitely  hlerarehlal  In  nature, 
^V.  :  ^*  Le€tures  or  demonstrotloni  will  be  utlllEed  to  "inform^"  "review"  or  "motivate"  and  not  For 
preiontatlon  of  new  materlol, 
5,  Poolng  of  the  instruotlon  will  be  provided  by  the  student,  but  the  teoeher  has  options  to  con- 
cur:       tfol  rate  of  student  progress, 

km  Feedbook/retiedlatlon  fer  eaah  rnodule  will  be  provided  by  post«tests  thot  will  be  graded  ond 
'^f^        the  use  of  hjtorSf  proctors,  ond  ajtemstlve  rei^rces, 

g     7,  The  original  Instruetion  for  eoeh  module  Is  presented  by  either  reading  mgrefiali  or  instruo- 
fe     '  tlonol  medio  m  self=fnstryotlonal  format, 

|:     8.  In  order  for  a  student  to  move  on  to  a  new  module,  he  must  either  have  shown  mos^^ln  the 
|:;:       moterlol  (90%)  or  reoelye  pemilsslon  from  the  Instruetor  If  mastery  Is  not^o^fT^"^^ 

1^^,  -  The  basic  precepts  of  mastery  learning,  ragardleisof  thepafffcular  variation  chosen, 
i^te  that:  all  studmits  can  and  will  learn,  the  instruMrlnust  pre- specify  the  ins  true- 
Bemal  objectives  in  tenns  of  what  is  *'masteryi"  tha^cfintenc  should  be  broken  into  small 
^itg,  testing  devices  should  be  generated  for  egdh  unit  or  module,  the  student  has  the 
Sg^t  to  recycle  through  the  material  and  teajsand  finally  the  instructor  must  grade  on 
fflirabiolute  basis, 

^^  TOe  heart  of  amy  mastery  learning  system  is  the  individual  learning  unit,  or  module* 
^^^instrudtlonal  module  should  consist  of  two  basic  parts:  the  original  instniction  and  the 
jfli^back/remediation  component,  Th%  original  instruction  presents  die  content  for  the 
Hfst  ' time  to  die  student,  while  the, feedback/ remediation  evaluates  the  student's  mastery 
ffi(B;;pf ©commends  corrective  activities  if  the  original  instruction  has  proven  Insufficient, 
^i^/oiianiiation  and  format  of  the  original  instruction  is  very  important,  as  this  is  the 
communication  between^e  student  and  teacher  in  the  presentation  of  the  original 
Ka^ri^I  The  original  ^^structlon  is  presented,  for  our  application,  through  reading 
m^tirl^s  or  programmed' instructional  media.  Figure  2  oudlnes  the  format  of  an  instruc- 
Bon^  module  used  and^ Figure  3  shows  an  example  of  a  particular  module.  Because  a 
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JS^htoation  was  utilized  that  taited  for  performmce  mastery  (laboratory  aetivitiei) 
i^C^ltlve  mastexy  (rasdiflg  materlali),  the  objectivee  were  ieparated  to  enable  the 
"  itu)  better  determine  the  requirementi  for  each  module* 

Figure  2 

d  >  INSTRUCTlWiAU  MODULI  FOR  THI IPIC  MASTiltY  LiARNING  SYSTiM 

TiTUi  Module  mie. 

PRE'^iQUISITESi  What  fh@  itudan^  muif  cgmplefg  In  Oi^ir  to  Insure  ius^eii  In  fhls  module^ 
RATIONALE;  The  module's  1nf@n^  and  gosls  snd  why  ^hU  modgit  U  Importsiif  In  fhg  csurse  of 

OBJECTIVES! 

Cognitlvei  The  mes^rsbje  ^feoiies  Qi  a  rely  If  of  reading  articles  or  viewing  media » 
FerfeftnanGe:  The  mes^rsble  outc&nm%  as  a  reiuh  ef  fhe  lab^afsry  QcHvlHes* 

V  INSTRUCTIONAL  ACTjVlTIEii  - 
.  The  0€tlvlH^  fhof  will  help  the  shidenU  sffsln  fhe  ab|eeHyes«  These  ore  specified  In  order 

that  they  ihsuld  be  esmp|eted«  These  may  refer  to  the  aeqyliltion  of  reading  materials  or  In^  . 

strvetlortal  medio ^  A|^  Included  Is  the  self-test  and  posf-^eit  so  that  the  student  oon  be 

evalyoted  In  his  ottolnment  of  the  s^olfled  o^|e€t!ves. 

Figure  3 

INDUSTRIAL  IDUCATION  4  TiCHNOLOQY 
EPIC  291  ^  MODULI  9 
TITLES  PROCESS  CONTROL  SYSTEM 

PRE-REQUlSlTiS:  Module  S  . 

RATIONALE;  In  this  module  you  will  apply  the  knowladgt  ond  skill  of  measurement  when  you  - 
onotyse  the  meosurlng  meanSa  Alio  yM  wilt  gain  knowledge  of  a  relay  as  o  final  control 
element  that  manlpylates  the  control  yorloble  so  thst  the  measured  value  will  motoh  the 
desired  value.  In  addition^  this  module  wMI  guide  you  In  a^mbllng  on  actual  Industrial 
control  system «  You  will  manipulate  various  components  and  observe  how  the  system  reacts* 

OBJiCTlViS; 

Cognttlvei  A.  Identity  and  es^plaln  the  ^nations  of  the  ma|or  components  of  a  process  control 
system, 

B.  Describe  the  five  bailc  Unctions  of  instruments, 

C.  Dtscrlbe  the  meaning  and  purpose  of  instrumentatlcri.  " 
Dfe  Differentiate  between  open  and  closed  loop  lyitemi, 

E,  Describe  and  cite  eMamplts  of  Four  m^es  of  control  process  variables*  ^ 
PlRFORMANCi; 

F.  Given  an  IPIC  II  control  ^stem,  digital  voltmeter,  hot-plati  and  temperatu^  j 
chortS/  the  student  will  asssnble  and  analyie  the  measyrlng  mtons/  controlling  -..m 
means  ond  generate  a  chort  recording  the  automatic  control  system.  The  data 
collected  will  match  90%  of  the  data  presented  by  the  Initructor  as  the  standard,  ' 

INSTRUCTIONAL  ACTiVITIISi  5 

]i  Reodi    Instrumentation  (IIT  Media  Center)  d 
Story  of  Automatic  Process  Control  (Lab  Manual) 
Temis  of  i'^stixfrnentation  (Handout) 

Rel^  (HanJout)  '  < 

IPIC  II  System  (Lab  Manual)  \; 

2,  Lab  activity:  EPIC  II  system  (Lob  Monual)  \ 

3,  Self-test!  Answer  qyestlons  at  the  end  of  Instrumentation  plus  questioni  Included  In  the 

experiment,  and  definition  of  terms*  -3 

4.  Post-test.  -I 

5.  Recycle  or  move  to  next  module,  S 
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f€K|^^ak/rem€ditcion  Qompon^c  of  ttim  iriodulei  consists  of  poit=teiti  for  each 
mit^Samokf  while  remediation  usually  origlnatei  from  Ae  Inatructor,  itudent 
_^^^te;prAcrlbad  alternative  materials.    As  In  most  school  siniationij  the  avail- 
n^^^f/^ternatlve  resoutets  is  a  problem.  In  this  system,  however,  the  instmctor  can 
■^^pp^iiiiiin  alternative  resource  because  he  has  been  freed  from  ttie  task  of  presenting 


>;;^reB  syllabus  prepared  for  this  course  describes  the  method  used  for  this  strategy, 

^'^t^Thls  €dui^  U  Gfgdnfied  on  a  madylsf  basis.  Thera  Qte  IS  modules  ^  reodlng  ond/or  loboro- 
vAf  the  conclusion  of  eoch  you  toke  o  sejf-teit  to  oueii  your  knowledgei  If  you  ore  eqn« 
^^<^ont:thdt  you  hcr^e  mostered  the  moterlol,  then  o  post-ttit  will  be  admlnlitered.  It  will  aon^ 
.-^In  both  multiple  eholoe  ond  short  answerSt  The  post-teit  will  be  Immedlotely  evoluotedt  If 
^^^rou  Hive  achieved  total  moiteiy  (^0%)  or  occeptoble  mosti^  (60%),  then  proceed  to  the  ne^t 
^,modui.«*  Now^  should  you  not  achieve  mastery  you  moy  repeot  or  recycle  the  module  ond  toke 
^^h#  po*t*^^  ^aln  at  no  penolty.  Yoy  may  repeat  It  as  mony  times  si  yau  wish  to  ash  I  eve  total 
^  '7^iltify«  - When  recycling  one  cannot  toke  o  post-test  more  than  twice  during  s  class  ptrlodi 

j^3Cfyrti4  and  d lieu ssl^  will  be  ot  s  minimum,  with  on  average  of  cb^t  one  per  week*  The 
•i|fep!e  will  be  of  o  review  and  synthesis  type*  Critical  Information  for  testing  will  not  be  the 
, ' ^fsb{ectrv«#^  Theriifofe^  you  ore  not  re^lr#d  to  extend*  There  will  be  no  testing  of  lecture  mote- 
^^j:rlaL  Ho^jf^ver^  ttydenti  hove  en]oytd  the  demonstr^ion  and  dlscusilon^  Some  ^nd  th^  to 
p;b*  v*ry  Infofma^lvet 

^^'^^'Thft  course  content  Is  self-paced;  that  means  yoy  set  the  pace  or  rate  of  laming.  At  the 
t:^fiot  there  may  appeor  to  be  mony  testSf  but  I  assure  yoy  this  will  ease  up«  A  plt^foll  for  you 
^^S^tol^procf^iriote,  so  thot  mid-woy  In  the  gourie  you  may  not  be  tesHng  out  of  modules  ot  o 
i>^M!fableTate»  Thus,  ot  the  end  of  the  cour^  you  gould  hove  many  modules  to  master  and  It 
^^"^f^iould  be  n^r  lmposlb|e«  Fort  of  this  ^ Mobys  is  a  play-by-play  of  the  rote  which  modules 
^^^t?i|Duid'b9  nampleted»  Do  not  be  misled  by  the  titles  of  the  modules,  since  not  everyone  can 
^^^]:fbll^^  this  path  because  of  limited  leomlng  stotlons.  However/  It  Is  Importont  to  note  that  one 
.Vfiwomo^ul^  should  be  completed  In  a  given  week. 

■  ^  l^l^re  4i  ttia  path  of  tiie  student  through  each  module  is  deicrlbed  to  illustrate  the 
^i^ii  ^OL  i  of  the  events  to  facilitate  the  completion  of  each  module.  Notice  that  the  student 
p©,:*i^crsi  rad  m  show  evidence  of  completion  of  the  self-teit  before  he  can  proeeed  to  the 
^OSi^tf-JH  \  This  prevents  uimeceiiary  test  taking  and  irisurei  that  the  itudent  has  proc^ 
§§€d  thi^^gh  tiie  module^ 


Figure  4 

1.  START 

:2,  Review  module  (RATIONALE,  PRE^REQUISITES^  OBJECTIVES,  INSTRUCTIONAL 

ACTIVITIES) 
3c  Are  oil  pre-requlsltes  completed? 
?f4s.  Complete  oil  pre-requlsltes. 

Follow  In  order  the  instructlanol  activities  as  stcted  In  module. 
'i  4w  Cheek  self^est  and  experimental  data  with  Instructor  of  proctor. 
7»  It  lelf^e^  and/or  experlmentol  doto  occeptoble? 
Mm  Recycle  through  original  moterlaL 
f  f .  Take  P^-test* 
£^  lOaP  Have  pott^est  grsded* 
^1 1i  Is  mastery  achieved? 

:  12*  Recycle  thr^gh  original  Instmctlon  or  slternotlve  strstegy  (tu^or  or  other  reodlngi) 

n:13e  Move  on  to  next  modyle. 

i;14*;END 


pn  . contrast  to  some  research  (Block,  1976),  more  content  was  not  covered  by  using 
iKeller  Plan  of  mastery  learning.  However,  the  students  were  more  involved  in  their 


asgigomW,    1  know  they  read  the  contanc  at  ieast  once  or  else  they  couid  not  perform  <^ 
v.w^  on  their  post- testa,  4 
■   In  g^eraif  It  is  difficult  to  make  comparative  studiei  between  a  lecture/lab  courie  :  ? 
, style  vefiUs  an  individualized  course  structure*   In  a  modular  course,  students  realize  -  I 
that  if  diey  auccessfuUy  complete  a  certain  number  at  a  given  quality  they  will  achieve  a 
C  grade,    Mqbi  of  die  students  completed  all  of  the  17  imodulea,  as  compared  to  the  :M 
opposite  wh^  lecture/lab  course  was  employed.  That  is,  only  a  few  students  completed  • 
all  of  A#  prescribed  laboratory  tasks, 

Tlie  same  final  exam  was  used  for  a  lecture/lab  and  the  individualized  course,  with 
the  results  favoring  the  individualized  course.  The  final  grade  distribution  followed  the  • 
iiteraniref  in  that  more  swdenta  mastered  the  content  by  using  individualized  modules  i 
Aan  Aose  who  were  enrolled  in  the  traditional  lectuve/lab  organization,  if 
Reflecting  upon  the  problems  of  the  course  —  many  students  and  few  learning  stations,  J 
plus  low  student  performance  —  the  utilization  of  the  Keller  Plan  of  mastery  learning  has 
iUevlated  the  problems,  I 

:  .  ■  I 

OFTEN  ASKED  QUESTIONS  ASOUT  MASTeRY  LEARNINO  | 

What  About  kuimXB  Who  Corr^litg  All  Their  Mo^lti  Esriy?  f 

Heiultlng  ^om  brief  experience  with  diis  system  of  instruction,  only  a  few  studenta^/| 
accomplish  tiiis  feat.  My  only  conceni  or  responsibility  as  a  teacher  is  to  have  students  S 
master  the  content*  If  they  do  master  the  content  in  less  time,  generally  because  of  soma^ 
prior  training,  then  they  may  use  the  time  as  they  choose.  Such  as,  studying  for  another 
course,  reading  the  campus  newspaper,  watching  the  girls  or,  as  in  one  case,  performing  M 
further  refinement  of  laboratory  activities,  M 

Haw  Do  You  Keep  Trock  of  Wh^  the  ^udenti  Are  Doing? 

A  progress  chart  is  used  which  is  like  a  matrix.  The  left  vertical  side  of  lined  paper^^ 
has  a  listing  of  names  and  across  the  top  is  the  label  of  each  module,  Projectinf  horizon**  1 
tally  from  toe  student's  name  and  down  vertically  from  the  module  labels  yields  a  cell,  :  . 
In  the  cell  the  post-test  scores  are  recorded  and  a  TM  for  (total  mastery)  or  AM  (accept-  | 
able  mastery).    The  students  have  a  similar  progress  chart,  but  less  horizontal  lines*  ^| 
As  the  instructor's  chart  is  filled  in,  so  also  is  the  student's.  Both  have  a  chart  of  the  f | 
progress  as  well  as  mastery.     Thus,  when  analyzing  the  entire  class,  the  instructor 
has  a  gauge  to  identic  students  who  are  having  difficulty  and  the  activities  in  which  they  | 
are  currendy  developing  mastery.  :  j| 


How  li  Time  Sehedglid  During  the  Week? 

Because  of  the  limited  number  of  learning  stationSj  varying  from  one  to  eight.  It 
became  necessary  to  start  students  at  the  beginning  of  the  quarter  at  different  points  in 
the  course.  For  example,  a  group  of  students  will  start  in  one  learning  hierarchy  (Modules: 
1  dirough  5)  while  ano^er  group  will  start  on  learning  hierarchy  6  through  8,  Once  ihe^ 
course  has  begun,  the  students  tend  to  spread  out.  This  Is  understandable  in  terms  ofi 
individual  difference  of  abilities.    After  diree  or  four  weeks  into  the  course,  there  may: 
be  "  as  many  as  six  different  activities  happening  concurrently,  such  as  reading  and/or-| 
testing  in  an  adjacent  classroom,  performing  experiments,  viewing  media,  reviewing^f 
self^tests  in  small  groups,  or  some  students  may  not  come  to  class  because  they  arer 
progressing  ahead  of  schedule.     In  essence,  once  the  course  starts,  the  instructor  ig  Ji; 
truly  a  manager  of  learning. 

Is  There  Cheotlng  on  the  Post-Test  for  the  Uniti  or  Modules? 

Comments  from  the  students  are,  "We  'don*t  have  to  because  we  can  take  the  testH 
again."  or  "There's  no  need,  I  am  competing  with  the  test  and  not  others,"  In  general, ;| 
cheating  Is  not  a  serious  problem.  Two  post^ tests  have  been  developed  which  are  equal 
In  reliability  and  validity.   It  helps  in  terms  of  re-testing,  thus  eliminating  a  temptation 
to  memorize  the  answers.  When  the  course  was  Initiated,  only  one  ^st-test  was  de^ 
veloped.     As  the  course  evolves,  modifications  are  being  made.  Another  point  is  the 
students  know  that  the  final  exam  will  be  comprised  of  essentially  the  same  questions 
derived  from  the  post- tests;  therefore,  when  they  master  the  content,  their  confidence;; 
Increases,    When  the  final  exam  is  administered,  students  are  less  ''tight"  because  theyi 
know  ^ay  know. 
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jMipte  a  Msttory  Learning  lyttemf 
Silfffsr  miinly  eoncamed  witii  achlavement  snd  peridnnance  ablliciai;  Auip  ihm 
M/^me^B^^^  ^s^  achievement  and  performance.  The  final  exam  conslata 
^    4  cognltivt  and  a  performance  test  given  on  separate  dayi.  From  this  data 
iter  can  analyie  each  module  and  note,  in  general,  which  were  effective  and 
^8^  "  weak*    Gloie  eKaminatlon  of  each  module  In  terms     correlation  between 
^es,  dtrecttoii  and  conc^t  and  the  post^teet  can  reveal  r       '^nenciei  or  lack  of 
:Th#se  faulti  are  then  corrected  and  tried  again,  "ructlonal  tech- 

„  ^  Joint  ■  of  ^eWg  to  Keller  Plan  allowe  for  more  precise  l  of  ineffective 

^^timeidbn  and  greater  teaeher  satiaf action  when  a  module  tested  effective.  The 

l^iptier  is  rewarded  for  go^  perional  performance. 

I|||studentt  Adiitve  Hl^er  Uilng  a  Mattery  Learnfng  Syttem  sii  tompared  to 
Ira^tidnal  Appmdits? 

^^>lf  one  is  Interested  In  comparing  the  effectiveness  of  the  Keller  Plan  versus  die 
m^Uoaiiml  lecture/discu  the  research  is  inconcluaive  and  comparison  is  difficult, 
M^si^'comparlson  stupes  have  indicated  no  significant  differences  between  the  approaches. 

b)^^^^^  eMctive  using  the  present  instrumentation  teclmique,  the  final 

^ami./  This  ap^  may  be  inappropriate  because  of  different  emphasis  placed  on  the 
^^  mmm.  For  example,  if  there  are  only  one  or  two  tests  per  quarter  under  the  tradl- 
p^Al;  method  50  to  lOT  percent  of  a  grade  dependi  on  the  score;  therefore,  more  "fear 
^pail'-  motivation  can  distort  the  measured  achievement, 

(|ln  ilydinli  Learn  by  Themselviif 

I::  V  In  essence^  all  education  Is  self  education.  Using  a  mastery  learning  system  allows 
sudent  to  learn  small  units  of  information  and/or  pri^utice  the  procedures  In  acquiring 
steUl  without  being  penaliied«    A  teacher  can  more  quickly  identify  slower  learners  and 

tutorial  help,  while  those  blessed  witii  g reater  God-- given  talents  can  progress  at  a 
f&'tar  f ate#  Using  a  mastery  learning  system  provides  for  more  teacher- student  inter- 
feition.  AlBQf  groups  of  students  work  together  in  mastering  modules.  There  is  always 
incaraQtion  between  students^  since  the  swdents  are  not  competing  among  themselves 
^i^ydth  the  course  content.  One  could  say  a  team  spirit  grows.  From  my  own  experience 
ll^Wtbig  mtdtlple  activity  labs,  or  "a  three- ring  circus,'*  It  seems  that  many  students 
neMv  h^p  at  one  time,  but  witii  a  mastery  learning  scheme  that  incorporates  modules 

objective,  direction/content  and  a  procedure  for  learning  the  content,  a  great  deal 
^i,^ redundancy  of  teaching  is  eliminated.  Getting  back  to  the  question,  students  can 
g^psume  responsibility  for  ieafning, 

i¥|Wel^tttry  W  Syitann  Requlrs  More  Staff? 

IJI  jB'y  virtue  of  the  nature  of  mastery  learning,  one  profeisional  staff  person  can  handUe 
m<bre  students  tiian  with  a  traditionai  metiiodology.  However,  it  is  important  to  keep  a 
^rtb  of  about  10  students  to  one  responiible  individual  for  better  management  of  the 
i^dteni.  Therefore,  student  proctors  or  taaching  assistants  who  work  for  academic 
Ifjiflit  or  for  experience  can  be  utillied  to  answer  student  questions,  grade  tests j  and 
E|(ip;v  records.  In  essence^  die  professional  staff  is  constant,  but  student  proctors  are 
^i^td  to  handle  some  record  keeping  and  tutoring. 


M^fMu^  of  the  Preient  Mciteriql  Csn  I  Use? 

fe^^:^u  can  use  much  of  what  you  have  prepared  for  your  course.  But  in  the  process  of 
miiittfj^g  content  for  each  module,  you  may  find  it  necessary  to  reorganize  your  content 
liia^ivtn  make  basic  content  decisions.  Many  practitioners  of  mastery  learning  have 
^iusttv  it  possible  to  increase  the  amount  of  content  in  a  given  course  in  the  same,  amount 
^t^e. 

m^lKindof  instructional  hMtrfals  Will  I  Need? 

fUSince  die  employed  syitem  was  essentially  ielf-instructionai,  we  needed  materials 
/ire  desired  to  be  used  in  this  manner,  Slide^tapeSi  filmstrlps^tapeSj  programmed 
.fmiterialij  and  videotapes  all  fit  into  this  category.  When  considering  that  each 
Uit^necesiltated  the  use  of  some  media,  the  development  task  seemed  like  an  enor^ 
iw*Hft^ik,    However,  we  found  tht  it  was  wiser  to  produce  a  few  materials  a  quarter 
^'Mfe^ace  them  into  the  course.  In  this  way  the  tremendous  burden  of  product  develop- 


ment  Is  lessenad  and  the  instnicter  is  batter  able  to  aiiess  needs  as  the  system  pro- 
grassei.  Beeauie  of  the  Individual  nature  of  your  facility,  your  studenti,  and  the  type 
of  initnictional  system  you  choose,  it  is  almost  impose ible  to  rely  totally  on  commer-' 
clally- produced  instmctional  mate  rial  a.  The  article  "Teacher- Made  Media*  Coping 
wl^  Inflation"  can  be  helpful  in  Identifying  the  kinds  of  media  that  would  be  appTOprlate 
for  self-instruadon  and  how  to  produce  them*  Other  sources  are  listed  in  the  suggested 
references  of  this  article. 

How  Con  I  Centrol  Studint  Proerastlnation? 

Students  woAing  at  their  own  pace  is  a  desirable  feature  for  any  instructional  sys^ 
tenn«  However,  all  of  us,  regardless  of  our  motivation,  have  a  tendency  to  procrastinate, 
and  students  are  no  exception*  The  teacher  as  manager  of  the  learning  activities  must 
have  tools  to  prevent  this  eventuality*  One  strategy  that  we  have  used  successfully  was 
CO  announce  completion  dates  as  a  guideposttothe  student.  This  gives  the  student  an  idea 
of  how  far  he  should  be  in  the  course  in  order  to  finish  the  material  on  time.  Another 
technique  was  to  announce  question/discussion  periods  on  certain  topics*  Altiiough  our 
systeni  depends  on  student-pacing,  we  are  cognizant  of  the  responsibility  of  the  instructor 
to  manage  the  learning  activities  for  all  of  the  students* 
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Historic  Restoration 

Harrison  Goodall 


A  number  of  years  ago  I  gave  a  presentation  at  an  AlAA  Convention  on  the  topic  of 
automated  drafting.   It  was  a  time  when  I  and  many  others  in  our  profession  were  vitally 
concemed  about  newer  developments  in  computers,  automation  and  data  proceising* 
Mmy  of  us  were  trying  to  keep  current  with  technoiogical  advances  in  an  attempt  to 
provide  relevant  instruction  to  our  students. 

Somewhere  between  then  and  now,  1  made  a  giant  step  forward  in  this  area  of  rele^ 
vancy  by  taking  a  giant  step  backwardp  This  step  forward  has  led  me  to  my  most  stimu^ 
latlng  and  challenging  level  in  education*  The  giant  step  backward  began  when  1  directed 
tiie  restoration  of  a  l6S-year-old  carriage  house.  Since  that  time,  I  have  had  three  such 
projects,  with  one  more  scheduled  for  June*  I  am  thoroughly  convinced  that  diey  are  the 
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i^|lt  ^awarding  coursei  1  have  aver  tau^t.  The  students  have  also  stated  that  they  have 
moit  vflluatte  educational  experiences  they  had  had, 

lElXlLS  OF  THi  PROJiCTS 

^^Lt'itiwe  mi^Hment  in  all  of  the  projects  has  been  liinitedj  students  must  apply  and  be 
^l^Q^X(^  by  me  before  registering  for  the  course  In  "Historical  Restoration,"  which  is 
^'im  offieiol  academic  course  at  the  college.  The  length  of  the  course  and  the  amount  of 
loi^ts  ii  based  on  the  com^exity  of  the  activity.  Students  pay  the  appropriate  tuition 
\wi  fe#8  andprovldefortheirtransportaiionioand  from  the  site*  On  all  previous  projects 
vtisst  has  provided  for  the  meals^  lodging  and  insurance.  In  addition,  the  host  has 
^fb^ded  all  materlalg  and  whataver  tools  and  equipment  we  were  not  able  to  supply, 
j  Widi  ^e  preparation  and  organization  so  extensive,  the  projects  are  identified  and 
|#U€Cted  as  much  as  a  year  ahead.  So  far,  all  of  the  activities  have  been  with  conservation 
ffimMtm  and  all  of  the  preliminary  historical  research  and  design  has  been  done  by  me. 

It  .would  seem  that  the  primary  purpose  of  this  program  is  to  learn  about  how  to 
ifeitore  and  raconstruct  historically  significant  s true tu res ^  but  this  is  not  the  case. 
Rather,  I  have  found  that  this  type  of  activity  creates  an  atmosphere  in  which  students 
can  learn  about  themselves,  about  others,  and  about  their  environment.  These  goals  are 
more  Important  to  life.  The  challenge  of  building  a  log  cabin  or  of  moving  a  carriage 
house  combined  with  the  daily  interaction  of  living  and  working  together  becomes  the 
media  by  which  people  learn  about  people.  More  specificallyj  I*d  like  to  identify  the 
merits  of  the  program  as  follows: 

RtLATINQ  TO  THE  OROUP 

People  of  different  backgrounds,  ages,  and  levels  of  ability  come  together  to  work  on 
these  projects  for  as  long  as  four  weeks.  Initially  they  are  strangers  to  one  another,  but 
by  living  and  working  together  in  a  cooperative  atmosphere,  the  group  becomes  supportive 
?0f  one  another^  Leadership  abilities  in  individuals  emerge  and  teamwork  begins,  in  a 
.very  short  time  they  become  a  cohesive^  efficient  working  and  social  unit  developing  a 
s^se  of  camaraderie  and  group  identity. 

!:;exPERiENei  problem  solacing 

Construction,  particularly  as  it  relates  to  historical  restoration,  is  an  excellent  media 
t^rou^  which  to  develop  problem  solving  techniques.  Since  the  experiences  are  generally 
new  to  everyone,  the  art  of  common  sense  has  to  be  practiced  on  its  most  basic  level.  In 

day  to  day  activitieSi  there  are  countless  opportunities  for  individuals  and  small 
.groups  to  have  solutions  to  problems  such  as  ''What  is  the  easiest  way  to  get  this  bent 
;down?'*  or  "How  do  I  sharpen  the  adze?"  or  "What  type  of  mortar  was  used  in  this 
j^hlsmey?"  or  ''How  should  we  identify  all  of  the  pieces  of  the  building  before  disassem- 
Wtog?"  These  projects  provide  the  opportunity  to  Identify  and  solve  large  and  small 
jpifOblems,  make  decisions,  and  be  responsible  for  carrying  out  their  solutions  to  an  end 

v#ry  practical  and  realistic  way. 

^MARiNf  SS  OF  THE  ENVIRONMENT 

^r^  :;  Working  outtoors  for  an  extended  period  of  time  in  a  natural  area  creates  a  keen 
aivareness  and  sensitivity  to  our  enviornment.  instead  of  racing  by  the  wildernessi  we 
'M^^  living  in  it  and  can  relate  much  more  closely  with  the  dependency  of  one  thing  on 
mo&er.v  Also,  in  a  very  different  sense,  the  relocation  and  restoration  of  an  old  building 
■  im  attempt  at  reviving  some  of  the  past  environment  for  the  future. 


pLIVINO  THE  PAST 

There  is  no  better  way  to  learn  about  what  it  was  like  to  live  in  the  past  then  to  re» 
uva  it,  .Reconstructing  an  old  structure  using  the  same  tools,  techniques,  and  materials 


does  Juit  that.  Students  take  on  the  role  of  the  original  builder,  develop  a  deep  reipect 
for  his  craftamanship,  and  begin  to  appreciate  the  complexities  of  life  long  ago  as  com- 
pared with  how  wa  live  today;  a  very  direct  way  to  establish  reverence  for  our  heritage. 

EXPOSURE  TO  DIFFERENT  PEOPLE  AND  AREAS 

The  upcoming  rescoration  in  Canada  is  a  good  example  of  how  the  students  will  be 
expoied  to  different  people  and  different  areas.  During  the  four-week  stay  the  group  will 
have  numerous  opportunities  to  explore  Southern  Ontario  and  to  talk  and  relate  to  the 
people. 

lELF  DiKOVIRY 

Without  queetioni  the  most  important  aspect  of  the  restoration  program  is  self  dis- 
covery. There  Is  no  better  way  for  a  person  to  learn  about  himself  than  to  observe  him- 
self as  a  functioning  member  of  a  group  with  a  common  cause.  By  comparing  and  relating 
to  others*  individuals  are  able  to  discover  and  identify  abilities  and  traits  they  themselves 
never  thought  they  had  or  would  have.  In  additionj  they  are  brought  in  touch  widi  their 
own  limitations  and  find  healthy  ways  to  deal  with  them.  Under  these  conditionSj  it  is 
also  easy  to  appreciate  and  respect  each  other  for  their  individual  skills  and  abilities. 

Restoration  also  provides  an  excellent  media  for  people  to  learn  basic  construction 
skUls  and  develop  a  high  level  of  confidence  and  self  satisfaction  in  the  process  of  creat- 
ing. Workings  eating,  sleeping,  playing  and  living  together  provides  a  learning  situation 
which  they  may  have  never  before  experienced.  It  is  indeed  a  unique  opportunity,  and  it 
would  be  difficult  to  think  of  a  better  way  or  even  an  alternate  way  to  foster  all  of  these 
positive  learning  experiences, 

SERViet  TO  THE  HOST 

In  addition  to  the  personal  benefits  of  the  participants,  the  host  has  been  provided 
with  a  service  they  may  never  have  been  able  to  afford  or  accomplish.  With  only  the  cost 
of  materials,  meals  and  lodging,  our  hosts  have  acquired  some  very  valuable  structures. 


OUTCOME 

The  enthusiasm  of  the  participants  In  these  projects  has  been  overwhelming.  They 
become  totally  involved  in  die  activity  to  the  point  where  what  they  are  doing  is  not  for 
someone  else;  rather,  the  structure  is  theirs,  individually,  a  part  of  themselves  which 
is  to  remain  for  others  to  see  and  admire.  Their  sense  of  accomplishment  along  with 
all  of  the  other  experiences  will  provide  memories  which  will  remain  with  them  through 
life.  They  are  not  only  proud  of  their  craftsmanship  in  creating  something  which  is  so 
substantial,  but  can  leave  knowing  that  what  they  did  was  good^  good  for  them,  the  host, 
the  college  and  for  all  the  people  svho  will  use  the  structure. 

To  me,  it  is  possible  for  a  program  like  this  in  historic  restoration  or  just  in  field 
construction  to  be  offered  to  students  at  many  colleges  and  high  schools  across  the 
country.  There  are  structures  all  over  which  are  in  need  of  repair.  Generally  parks, 
camps,  and  conservation  centers  have  many  buildings  which  desperately  need  attention. 
Numerous  cities  are  choking  with  houses  in  need  of  renewal.  Even  urban  homesteading 
is  becoming  a  viable  way  of  revi\ang  some  sections  of  our  cities.  Historic  societies  have 
long  lists  of  sites  which  need  restoration. 

The  opportunities  exist;  it  Just  takes  some  imagination,  a  lot  of  enthusiasm,  and  a 
phenomenar  amount  of  time  to  initiate  and  carry  out  a  project.  The  result,  however, 
could  be  your  most  rewarding  and  exciting  educational  activity . . ,  ever, 

Mf,  GeodQl!  ii  sn  Insfruetor,  Induirrlal  iduesfisn  and  TeehnQlBgy^  Msnfelsir  Sfaje  College,  Upper  Mont- 
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PIniyerslty  Honors  Seminars  and  Special  Options  Available 
^b^tha  Honors  Student 

llllirfy  Olsan  Hatch 

^fcjtTuEve^y  itud^t  in  tha  honori  program  is  to  have  a  unique  program  suited  to  his  or 
fejifc  ne^B^M  This  Indlyiduali^ed  program  ueuaiiy  wUl  branch  in  one  of  two  directioni* 
^^ilt  li^  a  iQidtnt  can  graatly  broaden  his  or  har  experience  or  narrow  in  on  a  particular 
bf  iO'^gdii  To  accompdish  this,  the  honors  program  at  Iowa  State  has  developed 
^Iqi^ial  educad^al  axpariencai  foritimemt^rss  Honors  students  have  leveral  privUegas 
hmd  oppoiftUBiti€i  not  op^  to  other  students. 

|;y  towa  Sfata  offari  soma  M  honors  seminars  every  year.  This  ii  especially  note- 
gv^rtihy  wh^  It  is  realized  that  no  arrangement  is  made  for  instructor  released  time 
*|jg3Eefpt  as  they  tnay  arranga  with  their  dep§rment heads.  For  the  most  part,  the  instruc- 
'^ters  sra  donattng  ftalr  time  to  an  activity  which  they  believe  to  be  of  benefit  to  both  the 

sGidanti  asd  thamialvas, 
IV;.:  Most  bono     saminars  meet  once  each  week  for  an  entire  quarter,  uiually  for  one 
^  and v^e-^half  to  two  hours*    They  carry  one  or  two  credits,  depending  on  the  amount  of 

ottt^of^class  time  the  student  is  expected  to  invest.  Nearly  all  honors  studenia  participate 
.  Ifl  at  leait  ona  saminar  during  the  year,  and  many  in  more  than  one* 
f  V  Tteia  semiiiars  are  uaually  limited  to  less  than  15  honors  students*  One  of  the  goals 
l^of  the  imivarsity-wide  saminars  is  to  bring  students  together  from  every  field.  Also,  they 
/?\prmrtda  honors  students  with  educational  experiences  in  fields  not  directly  related  to 
|tiieir  majors. 

The  Industrial  Education  Deparment  at  Iowa  State  University  has  provided  special 
;-hoiiors  iaminars  among  industrial  education  honors  students.  These  seminars  are  con- 
;  ducted  along  tiia  same  lines  as  all  seminars^  however,  they  are  of  particular  relevance 
lifer  ^a  sudant  in  tfiis  major.  In  these  seminars,  students  are  often  asked  to  present  a 
^■toipic  or  program.  Sessions  Include  panel  discussions,  guest  speakers,  presentations  of 
;^ioaDrs  projects  and  field  trips.  Activities  range  from  exploring  educational  research  to 
pbe  connplation  of  individual  resumes,  Over=all,  the  industrial  education  honors  seminars 
part  a  placa  to  davalop  and  test  out  a  philosophy  of  industrial  education. 

Several  o^er  options  are  open  to  the  honors  student.  The  students  are  not  locked 
^jfito  a  structured  program,  allowing  a  flexibility  not  available  in  conventional  programs, 
=^|3rhe  following  are  some  of  the  ways  programs  are  developed: 

'    L  Changing  regular  courses  to  honors  courses. 
;  =      2.  Deleting  required  courses  and  substituting  more  meaningful  courses, 

3*  Skipping  an  introductory  course  in  order  to  take  a  more  advanced  course. 

4*  Couriai  may  be  taken  pass/fall. 

5*  Enrolling  in  honors  courses  (e.g..  Honors  English), 
enTha  honors  student  has  two  other  privileges  that  can  be  taken  advantage  ofi  Research 
^grants  and  extended  loan  of  library  materials. 

AlAou^  the  honors  program  is  to  be  flexible  and  individualized,  each  student  must 
^hieat  certain  minimum  requirements  which  are  determined  by  each  college  committee. 
I^lftin  this  framework,  the  options  available  allow  the  honors  students  to  meet  their  goals 
■     ai^ar  broadening  their  educational  experience  or  developing  specific  areas  of  strength. 


p'he  Fitchburg  Plan:  The  Thematic  Approach  for  Studying 
|lhduitrial  Technology 

|Ever@n  N.  liratl 

'  Befora  1972,  much  thought  had  been  given  to  the  revision  of  the  industrial  arts  cur^ 
i^eulum  by  the  industrial  arts  faculty  and  concerned  Fitchburg  State  College  adminis- 


trators.  Their  viewpoints,  when  placed  along  a  continuuin,  ranged  from  making  minor 
modifications  in  the  existing  curriculum  to  developing  a  completely  new  curriculum* 
During  the  fall  aeniuster  of  iy72j  an  Industrial  Arts  Curriculum  Coordination  Com- 
mittee wai  formed,  Thulr  task  was  todetermine  the  nature  of  and  procedure  for  revising 
the  curriculum. 

The  Induetrial  arts  faculty  agreed  that  a  major  curriculum  revision  was  needed* 
Specifically,  they  recognized  that  the  revision  must  meet  future  societal  and  cultural  needs 
while  maintaining  those  unique,  effective  characteristics  of  the  present  curriculum.  This 
goal  was  achieved  by  (1)  identifying  a  list  of  assumptions  relative  to  the  future;  (2)  aur^ 
veylng  students  and  alumni  to  identify  unique  and  desirable  characteristics  of  the  on-going 
program;  (3)  investigating  trends  in  higher  education  and  in  industrial  arts;  (4)  identify- 
IngLa  procedure  for  revising  the  curriculum  and  (5)  developing  a  curriculum  modeU  These 
taso^i^^^  completed  by  the  end  of  1972. 

During  1973,  the  industrial  arts  faculty  finalized  the  over-all  curriculum  goals, 
identified  major  and  minor  areas  of  concentration,  defined  universal  themes  to  depict 
man's  technological  endeavors,  and  specified  goals  related  to  each  of  the  universal  themes. 
The  above  was  accomplished  through  the  assistance  of  James  J.  llammond.  Chancellor 
of  the  Maasachusetts  State  College  System,  and  Dr.  Paul  DeVore,  Professor  of  Tech^ 
nology  Education,  West  Virginia  University. 

Student  learning  experiences  were  described  during  the  third  year,  These  experi- 
ences were  written  in  the  format  of  competency  statements, 

SOCIETAL  AND  eULTURAL  NEEDS 

The  planning  of  the  curriculum  involved  making  predictions  about  the  future.  Among 
the  many  social  and  cultural  needs  that  could  be  predicted,  the  ability  for  man  to  deal 
with  change  was  deemed  of  prime  importance.  With  this  as  the  central  thought,  the  fol- 
lowing assumptions  were  forinulnted: 

]i  Chqngi  will  bs  eonftnuaU 

2t  The  rgfe  ef  change  wifl  vqry^  dgpgndihg  upon  o\hm  iseial  and  eyhuml  factors. 
3t  locitty  witf  bm  taehnicalty  srianfed. 

4,  EduesHon  will  ploy  Q  slgnificQnl'  role  in  tnabltng  man  to  undersl^qnd  snd  cspe  wi^h  chqnge» 

5,  Continual  change  creates  the  need  for  edycdtlon  te  be  a  life^lang  process.^ 

6m  Knowledge  will  consist  of  intel lectual  proceiias  as  well  os  fheories^  facti^  princlplei,  and 
conceptii 

7*  Man  will  play  an  importsnf  fola  in  making  dteisions  fhaf  will  have  an  effect  en  fhe  process 
of  change, 

S,  The  ability  to  make  dediiani  will  be  critjcaU 

9^  Problem  solving  wHI  mvelve  fhe  opplicaHQn  of  interrtloted  bodies  of  knowledge* 
10*  Problem  solving  will  involve  fhe  IdentifleoHon  of  variables  and  the  prsjection  of  their  effects 
on  life, 

11,  The  process  of  continual  learning  will  be  dependent  upon  knowing  one's  self  and  how  one 
leorns, 

Man's  ability  to  understand  change  will  have  an  effect  upon  his  physical,  social,  and 
psychological  milUeu,  as  well  as  determine  his  ability'  to  deal  with  change.  Hence  future 
citizens  will  need  to  develop  a  better  understanding  of  the  causes  and  processes  of  change, 
the  ability  to  identify  and/or  predict  problems  and  the  interdisciplinary  appUcatlon  of 
knowledge  to  solve  problems* 

UNIQUE  FEATURES  OF  THE  PRESENT  CURRICULUM 

Alumni  and  vudent  surveys  svere  conducted  as  a  means  for  evaluating  the  present 
curriculum.  The  renuUs  designated  some  unique  features  as  svell  as  areas  that  needed 
further  investigation. 

Unique  features  identified  by  the  alumni  survey  were  the  broad  scope  of  the  program, 
the  empirical  learning  approach,  and  the  performance-based  personal  learning  atmos- 
phere. Graduates  specified  that  these  factors,  along  with  other  personal  qualities,  enabled 
them  to  enter  a  number  of  related  professions:  guidance  counselors,  superviSQrs  of  indus- 
trial arts  and  occupational  education,  vice-principals,  principals,  college  faculty  mcmberSi 
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^0:^^idmtMf  ialtsmmi,  tectmioiansj  ftirnlture  desipiers,  and  managers  of  com- 

iJOttilff  imlqu©  f^atur^  dasi^atsd  by  alumni  and  students  were  the  development  of 
"  "  li^iUi  Sldlli^  the  uga  of  the  unit  approach  for  planning  courses  and  the  application  of 
abroach  for  plamitog  eurrlculum*  The  unit  approach  involves  tiie  use  of  a 
^■^roblem,  or  central  Idea  to  interrelate  subject  matter  and  actrvlties.  The  organic 
'^^.fwnfseg  and  l^rnlog  experiences  around  a  central  idea  that  depict  man's  major 
imditavors  ig  know  as  the  thematic  appreachs 
I'TfSUl^  of  tije  survey i  Identified  some  areas  that  needed  further  exploration, 
•aai  giaduates  suggested  that  the  revised  curriculum  should  include:  (l)  field 
^^^^bdustfiiU  eKperienca    (2)  more  educational  theory,  especially  as  it  relates  to 
Mbdge  abo^t  ehildr^j  (3)  an  In^depth  study  of  how  to  organize  courses  and  Industrial 
i^jpdio^amS;  (4)  new  approaches  for  handling  discipline  problems,  (S)  the  latest  thoughts 
tfeb^  administration  md  organization,  (6)  instruction  on  how  to  make  more 
^  p^^  media,  (7)  a  performance- based,  clinical  teacher  prep- 

Pf^ttwi  ^^ri#flee,  (8)  provisions  for  students  to  explore  areas  of  interest  in  laboratory 
p^^es  imd  (9)  itboratory  maintenance. 

^RINDS  IN  HiOHtR  IDUCATION 

Thi  latest  trends  in  higher  education  were  identified*  Each  was  researched  to  deter^ 
i^jpii3a#.i^  ptirpoie  and  e^ectiveneas  in  achieving  its  purpose, 

A  fUrtiier  in-^depth  investigation  was  completed  if  the  trend  was  related  to  the  assump^ 
[IS  and  results  of  the  surveys  previously  specified.  Trends  that  were  researched  are 
!  jbUowit 

tnterdiscfpllnary  Appr^Qhl  means  of  □thieving  on  sbltcriyg  In  whieh  fhm  person  pr  pirioni 
seeking  the  ob|eetlve  Inferrelatei  and  spplles  sanseiously  of  uneonsaiogsly  rhe  knowltdgt, 
m^ihodif  moteriali  and  apparatui  of  more  fhan  one  discipline^ 
2»  Thefnafie  Approoehi  the  use  of  broad  general  topics  deollng  with  mon-s  a^cperlences  fo  plan 
,\Uh\H  of  initruetian  whish  integrote  different  sybjeef  ftiofter  areas  and  actlvifieit 

3,  EduGatt^ol  Ffofsnlanal  Sequence;  a  se^entially  ordired  set  of  theories,  meth^s  ond 
ellniGsl  experiences  designed  fof  pre^rfng  pr^peetlve  tesQhers^ 

4.  Perfafmance^Based/Competendy^Bosed  Teooher  fdycatloni  a  concept  whereby  the  effective^ 
neu  of  teacher  edudoti^  progr^s  ore  eyaluated  on  the  basil  of  performonce  rather  than  on 
judgpient  In  terms  of  grades  on  o  ipeolfled  number  af  required  eourses* 

:5m'  InitftuHeiisI  Coaperstion  or  Caniortlumi  an  arrong^ent  where  two  or  more  Institutions  — 
at  lesft  one  of  which  Is  an  tnstltutl^i  of  higher  leorning  ^  agree  to  puriue  between  or  among 
.  .  fnenber  In^hitfons^  o  progrom  for  strength^lng  aaademlc  program,  Impravlng  admlnlstrotlon, 
or  pravldlng  for  each  cfher's  speciol  ne^St 

Module^  on  aperotlanal  framawoHc  for  organlilng  educatipnsl  experiencei  to  meet  the  needs 
vf^^^  ef  students  (module  Instruatlon^  module  yniti  of  time,  module  icheduling). 
7'b  Open  Acce^  Instltutlonii  a  non-'ti^dltlonal  itudy  program  where  elements  of  change,  flexl^ 
bltity  or  oi^nlEOtion,  odoptobllity  to  individual  needs.  Increased  aptlans  end  open  enfrange 
and  mHlt  prevaM. 

iJrte  need  to  apply  tnterr^ated  bodies  of  knowledge  to  solve  prablems  and  the  nature 


it^molog^  prompted  a 
pi:o3ch€i« 


fliorou^  investigation  of  the  interdisciplinary  and  thematic 


["R©s#Moh  into  the  professional  sequence  and  p  erform  an  ce- based/ com  pet  ency- based 
l«^tr .  #ducation  trends  provided  Insight  into  how  these  approaches  could  be  combined 
9£<^e.  prepEration  of  teachers.  Also,  the  investigation  provided  impetus  for  completing 
^pB*d^&  of  different  learning  theories  and  stylas,  with  special  emphasis  upon 

iee^V^^learnlng^  concept  ieaming  and  problem  solving.  The  different  learning  styles 
'  'livldiial  needs  mi^t  be  accommodated  by  the  implementation  of  a  modular  instruc= 
l^ffm^work  or  an  open  access  system, 

iNbl^iH  indUitrial  arts 

r  durriculum  decisions  were  made  by  the  industrial  arts  faculty  during  an 
[yjeiin-iervlce  education  program.  These  decisions  were  based  upon  a  review  of 
e^t^i^rary  tr^ds  In  industrial  arts. 


One  national  trend  studied  was  the  expansion  of  induitrial  arts  programs  to  prepare 
students  for  the  teaching  profession  or  industry.  Because  the  subject  matter  for  both 
offerlngi  was  related,  the  faculty  accepted  the  challenge  to  offer  a  second  major*  This 
created  the  need  for  renaming  the  present  Industrial  Arts  Department  to  the  Industrial 
Teghnology  Department,  The  decision  was  based  upon  many  factors*  First,  the  scope  of 
our  present  program  has  enabled  students  to  become  successfully  employed  in  industry* 
Secondi  the  addition  of  the  second  major  would  further  broaden  the  scope  of  the  program. 
Third,  the  industrial  arts  la^ratories  could  readily  accommodate  the  education-for- 
Industry  (industrial  science)  program*  Fourth,  the  education-for-induscry  concept  would 
enable  industrial  arts  students  to  become  more  technically  oriented.  Fifthj  industrial 
science  courses,  presently  offered  during  the  evening,  could  be  scheduled  during  the  day 
and  in  the  evening.  Finally^  industrial  science  offerings  would  provide  the  opportunity 
for  industrial  education  students  to  explore  other  career  possibilities* 

The  second  trend  investigated  was  the  development  of  a  variety  of  Industrial  arts 
and  induatrial  education  curriculum  plans  since  1960,  Special  emphasis  was  placed  upon 
Identifying  similarities  and  differences  among  the  models. 

Before  1960^  the  rationale  and  means  for  implementing  industrial  arts  as  part  of 
general  education  were  formulated.  Industry  was  Identified  as  the  subject  matter  of  indus- 
trial arts.  Misuse  of  the  project  method  for  teaching  Industrial  arts  resulted  in  widening 
the  gap  between  theory  and  practice,  Thus^  activity  became  the  major  criterion  for  Iden- 
tifying course  goals  and  determining  content.  The  latter  created  the  need  for  the  re- 
evaluation  of  curriculum  emphasis,  This  resulted  in  the  development  of  many  different 
curriculum  projects, 

A  review  of  the  major  curriculum  projects  ascertained  a  common  procedure  for 
planning  a  curriculum.  Each  (I)  identified  and  defined  the  subject  matter,  (2)  used  a  sys- 
tem or  scheme  to  structure  the  subject  matter,  (3)  formulated  over-all  goals,  (4)  iden- 
tified broad  fields  of  study,  (5)  specified  learning  experiences  and  (6)  designated  a  plan 
of  action* 

The  Industrial  arts  faculty  chose  to  employ  the  above  procedure  for  revising  their 
curriculum p  They  felt  the  procedure  would  result  in  students  developing  a  better  under^ 
standing  of  a  body  of  knowiedger  that  is,  the  students  would  understand  (1)  how  their  sub^ 
ject  matter  area  Interrelates  with  other  bodies  of  knowledge^  (2)  interrelationships  among 
the  elements  of  the  body  of  knowledge,  (3)  the  relationship  ^at  exists  between  theory  and 
practice  and  (4)  how  new  knowledge  is  developed  and  applied. 

Major  differences  among  the  curriculum  plans  reviewed  were  related  to  (1)  the  sub- 
ject matter  identified,  (2)  the  scheme  or  system  used  to  structure  the  subject  matter 
and  (3)  the  broad  fields  of  study.  Bodies  of  knowledge  identified  were  technology,  praxis 
ology.  Industrial  technology,  American  industry,  and  industry*  Taxonomies,  classlfica^ 
tion  systems,  subject  matter  "maps,'*  hierarchies,  matrices  and  system  analyses  were 
employed  for  structurLng  subject  matter.  The  broad  technical  fields  identified  were  com- 
munication, construction,  manufacturing,  production,  transportation^  production,  energy 
and  power* 

The  faculty  selected  technology  as  the  tody  of  knowledge,  They  defined  technology 
as  man*s  efforts  to  cope  with  his  natural  and  man-made  environment  throu^  his  imagi^ 
native  and  ingenious  use  of  available  resources  to  meet  man's  heeds  and  wants  through 
the  production  of  goods  and  services.  This  definition  depicts  man  as  a  developer  of 
techniques  that  are  used  to  cope  with  or  control  his  physical  environment.  The  develop- 
ment of  techniques  requires  man  to  apply  knowledge  and  create  it  within  the  confines  of  , 
the  resources  available.  Man's  application  of  techniques  has  an  effect  on  the  physical 
environment  and  his  social  and  cultural  millieu* 

Technology  was  selected  as  the  body  of  knowledge  for  three  reasons*  Since  tech-^ 
nology  exists  in  a  sociaUcultural  setting  and  is  a  major  source  of  change^  the  studenta' 
understanding  of  technology  will  enable  them  to  better  comprehend  the  world  they  live 
in  and  to  cope  with  change,  Secondly,  technology  will  add  new  dimensions  to  the  tradi- 
tional material  and  manufacturing  based  industrial  education  programs  and  place  new 
emphasis  upon  developing  creative,  intellectual  endeavors  of  students.  Third,  the  Inter- 
disciplinary nature  of  technology  will  create  the  need  for  forming  interrelationships  with 
other  bodies  of  knowledge*  TTiese  new  interrelationships  will  Identify  new  avenues  of 
leaming  for  students  to  explore. 

Another  trend  investigation  was  that  some  colleges  and  universities  offer  courses  ' 
concerned  with  the  study  of  technology  to  the  total  student  population*  These  courses 
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pfe^d©  the  opportunity  for  scudents  to  develop  a  better  understanding  of  the  world  in 
which  they  liva. 

.  A  thorough  investigation  of  this  trend  resulted  in  the  faculty  recommending  chat  this 
V  eurrieuium  propoial  include  courses  that  students  could  elect  to  fulfill  their  general 

educatiDn  requirements ♦  These  courses,  being  interdiaciplinary  in  nature,  would  enable 
:  studenta  to  develop  an  understanding  of  technology  and  its  effects  on  society.  Special 
-  tmphaiie  would  be  placed  upon  making  students  aware  of  the  role  human  values  should 
;  pday  in  nixing  decisions  in  the  use  and  control  of  technology* 

STRUeTURING  A  SUBJECT  MATTER 

TTie  induitrlal  technology  faculty  agreed  chat  the  body  of  knowledge,  technology, 
'  ihoiild  be  divided  into  two  major  areas:  the  Technological  (Big  T)  and  the  technical 
(iniall  t).    This  decision  was  baaed  upon  previous  work  completed  by  Dr,  Paul  DeVore, 

The  Technological  area  (Big  T)  denotes  chose  common  characteristics  about  tech- 
nology tiiat  have  evolved  throughout  man's  history  as  the  result  of  developing  and  using 
teGhniques  (imall  t)  to  meet  his  material  wants  and  need.  These  characteristics  or 
attributes  of  technology  were  present  in  the  pasc,  are  present  now,  and  are  expected  to 
exist  In  the  future.  Some  attributes  of  technology  are  as  follows; 

1,  ImQhnology  Is  eraafed  hy  msn* 

2,  Technology  Is  ^umuloHve  in  nature, 

3,  New  technology  rsploces,  displsqei  and  odds  to  posf  fsghnslogy, 
4*  Technology  solvei  old  problemi,  but  creates  new  anes* 

5.  Techhoiogy  deferminel  tht  nature  ef  mon'i  work  and  life* 

6,  The  opplicotian  of  techriology  has  on  effect  upan  society  and  culture  * 

The  faculty  selected  the  conceptual  hierarchical  system  for  structuring  the  attributes 
of  technology*  These  characteristics,  if  placed  along  a  continuum,  would  range  from 
those  that  have  general  application  to  a  large  number  of  situations  to  those  which  would 
apply  to  specific  situations.  The  continuum  provides  a  means  for  students  to  acquire 
taiowledge  which  will  enable  them  to  achieve  higher  levels  of  abstraction  as  they  develop 
a  better  understanding  of  technology.  Also,  the  conceptual  system  would  enable  students 
t©  acquire  an  understanding  of  technology  by  investigating  areas  of  their  interest. 

The  conceptual  system  was  selected  because  it  would  enable=  students  to  comprehend 
(1)  how  technology  functions,  (2)  man's  technical  areas  of  endeavor,  (3)  how  technology 
has  an  effect  upon  society  and  culture  and  (4)  how  the  effect  of  technology  might  by 
,  hypothesized. 

The  itudents'  understanding  of  the  characteristics  of  technology  will  result  in  their 
becoming  aware  of  the  effect  it  has  upon  the  role  of  work,  consumerism,  and  areas  of 
avocational  interest.  The  students*  understanding  of  these  areas  will  enable  them  to  live 
a  more  productive  life. 

The  thematic  approach  was  selected  for  organizing  subject  matter  related  to  the 
technical  aspect  (small  t)  of  technology.  Based  upon  in-depth  research  completed  by 
•Chancellor  James  J,  Hammond,  materials,  transformation,  energy  and  communication 
A  were  identified  as  central  themes  for  classifying  man's  technical  endeavors*  Related  to 
LSach  of  the  areas  it  is  understood  that  man  is  a  designer,  a  craftsman,  a  technician,  a 
;idev^operj  a  researcher,  an  organizer,  a  manager,  a  problem  solver  and  a  decision 
makers  This  system  is  similar  to  the  major  technical  aspects  specified  by  Dr*  Daniel 
;  Ball»  He  identified  function  (purpose),  energy,  communication  and  control,  fabrication, 
.  and  algorithms  (man's  intellectual  means  for  making  technical  decisions)  as  major  tech* 
>nical  areas  of  endeavor. 

For  each  technical  area,  the  faculty  chose  to  employ  the  system  which  would  best 
itructure  the  body  of  knowledge*    The  scheme  that  has  been  employed  for  each  area  is 
^ specified  later  in  this  paper, 

^CURRICULUM  ASaJMPTIONS 

V '  The  following  assumptions  were  formulated  for  determining  the  overfall  nature  of 
J  the  revised  curriculum  and  Its  parameters. 


2«  ConflnudI  learning  is  dependenf  up^  knowing  how  one  leams, 

3.  There  will  be  eonflnual  cheingi. 

4.  TeshiiQisgy  It  a  m<i|or  Forge  fhaf  eauiti  change« 

S»  Mon'f  ynderitanding  of  teehnQle^  will  help  him  cop©  wifh  change* 

6.  M^n*!  ability  to  lolve  problefHi  ond  make  decilisni  will  have  an  effe€f  upon  fechnologieal 
el^nge, 

7*  tAm\&r  charaeferlstici  of  fechnajogy  son  be  idenHfi^  and  orgdnizid« 

8,  Sfydenfi*  undefsfsndlng  of  fheie  ehsraQterisMcs  will  enoble  fhem  fo  understand  befter  fhe 

world  they  live  In. 
9k  Mon'i  fe^hnleol  endeovori  eon  be  IdenHfied  ond  claiilfled, 
10«  The  th^tiotlc  opprooch  deplcfs  man's  rnajor  teehnlcal  endeavors* 

lU  Hie  prc^edure  used  to  revise  fhe  eyrrioulum  dtplctl  the  interdisclplfnary  quality  of  technology. 
12,  The  cwnmen  core  will  reiult  in  Industrial  education  students  developing  an  in-depth  under- 
Itsnding  of  technology* 

The  structure  of  the  proposed  curriculum  revision  was  based  upon  the  following 
assumptions.  The  curriculum: 

(1)  Itrueture  will  provide  opportynitles  for  the  establlshmint  of  Interdeportment  programi* 
(3  Stfuctyre  will  provide  opportynitiei  for  interdllclpllnary  application  of  knowledge  to  solve 
teehnoioglcol  problems. 

(3)  itructyre  will  estabil^  a  hormonloys  relationship  ^tween  theory  and  practice* 

(4)  will  Include  o  common  core  for  all  Indyitriol  technology  stydentsi 

(5)  will  provide  s  means  for  all  students  enroMtd  In  the  college  to  beccme  aware  of  the  effect 
technology  has  upon  society  arid  cylture  as  part  of  their  general  education* 

(6)  will  provide  opportynitiei  for  the  total  college  popylotion  to  elect  industrial  technology 
coyrses. 

(7)  will  provide  time  for  industrial  technology  stydents  to  explore  voriogs  career  choices* 

(8)  will  prepare  Industrial  technology  studenti  for  Immediate  entry  into  a  career  area  of  their 
choice  subject  to  limitations  of  curriculum  offerings  (technical  related  coreeri)* 

{9)  wilt  allow  Industrial  technology  students  to  elect  coyrsei  in  their  selected  career  dependent 
upon  their  intereiti^  needs  and  professional  requirements* 

(10)  will  allow  Industrial  technology  students  to  Investigate  an  area  related  to  their  selected 
career* 

(11)  will  include  a  field  ejcperience  In  the  career  oreo  chosen  by  the  industrial  technology 
student  choice. 

(12)  will  be  cempetency  based. 

(13)  will  employ  the  module  organUation  of  learning  to  accommodate  for  individual  differences, 

(14)  will  enable  students  to  develop  their  intellectual  capabilities* 

(15)  will  employ  different  Instructional  strategies^  each  one  selected  based  upon  desired  outcomes, 

(16)  will  emphosiie  the  unit  approach  for  planning  industrial  technology  learning  experiences  In 
public  schools, 

(17)  will  Include  o  clinical  based/professional  sequence  for  preparing  industrial  arti  teachers 
and  industrial  technologists  (industrial  science  msjori), 

(IS)  will  incorporate  the  use  of  poraprofessionals* 

(19)  will  employ  the  team  approach  and  the  "house  within  the  house"  concept  for  organizing 
foculty, 

CURRieULUM  GOALS 

Tha  curriculum  will  enable  the  students  to: 

1,  acquire  on  understanding  of  Technology  (iigT)t  how  it  defines  the  role  of  work,  and  its  effect 

upon  society  and  culture, 

2,  beccme  better  consumers  and  ejcplore  new  avocations, 

3,  acquire  on  understanding  of  the  major  technical  endeavors  of  man  (small  t)* 

4,  understand  and  experience  the  process  for  developing  and  applying  technical  knowledge. 

5,  explore  different  technical  career  areas, 

6,  select  a  technical  career  area  ^led  upon  their  self  realisation  of  th^ir  abilities  and  interest, 

7,  develop  competencies  which  enable  students  to  be  employable  in  their  selected  teehnieql 

career  area, 
S*  ieleat  and  investigate  a  related  career  area, 
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fllOULUM  MODiL 

I'-j'^^TTja  induftrtal  leGhnology  curriculum  coniists  of  a  technology  core,  a  technical  core, 
a  caretf  preparition  core.  All  studenti  enrolled  in  the  college  will  have  the  oppor^ 
p^l^  tQ  aequlre  an  understanding  of  technology  by  taking  courses  in  the  technology  core 
r^ig  TX  Hm^iasiswUlbeplaceduponitudenti'  underitanding  the  attributea  of  technology, 
^l^m  p^Tt  imaimology  plays  in  defining  the  role  of  work,  the  effect  technology  has  upon  S0'» 
^3eQr  Mid  culture,  and  how  to  live  a  more  productive  life  In  a  technological  society^ 
^  \  'AU.  stuteits  trolled  in  the  industrial  technology  program  will  be  required  to  take 
%t)i#  common  coree  It  consiats  of  the  technology  and  technical  core«  In  addition  to  the  study 
Igf  tectaiolo^  prevlouily  outiined,  the  student  will  understand  man's  technical  areas  of 
^^dtavor  and  how  technical  knowiedge  is  developed  and  applied.  They  will  also  have  the 
^'cspportmiity  to  deplore  different  technical  career  areas, 

.V      For  each  technical  field  (material  science,  communicationj  energy  and  transforma- 
l:^€m)  snidetits  wHl  (1)  conceptualize  the  area,  (2)  engage  in  technical  eKperienees  which 
'  ejceniplify  tfie  scope  of  the  technical  area  and  (3)  explore  ^asible  career  choices  related 
io  each  area, 

MEer  students  have  selected  a  major,  they  will  meet  with  an  adviior  to  determine 
;:tteir  techniesl  areas  of  specialization.  The  selection  of  their  areas  of  specialization  is 

based  upon  tiieir  interest,  their  needs  and  professional  requirements.  For  example,  sfu« 
4^d^ts  majoring  in  industrial  arts  may  specialize  in  communicationi  and  tranaformation« 
JAter  diey  have  completed  the  three  required  courses  in  each  area,  they  may  select  com*^ 
vpeteney^based  courses  offered  in  each  of  the  areas,  (e,g,,  photography,  offset  printLng, 
^^^otocomposition).  As  the  result  of  the  students' selecting  industrial  arts  aa  dieir  majors 
veompetency-based/professional  sequence  is  required. 

The  structure  of  the  curriculum  model  was  desired  to  respond  to  change.  New  areas 
:  of  technic^  endeavors  can  be  added  as  man  developa  them  (i,e,,  traniportation).  r^he 

competency- based  curriculum  insures  that  students  will  acquire  and  apply  knowledge, 
^-Th#  use  of  die  mini  and  mod  arrangement  alio-  s  itudents  to  pursue  areas  of  interest, 

aa  weU  as  allowing  students  majoring  in  other  programs  to  elect  courses  in  the  industrial 
^.t^hnolo^  program  (e.g.,  technical  problem  solving,  viiual  perception,  printed  circuit 
aboard,  integrated  circuits,  photography,  welding), 

vDr.  Israel  is  Curriculum  Cdofdina^or^  Induifridl  Technolsgy  0#{^rtminf,  Fl^qhburg  S^dte  College,  Pifeh^ 
>burg,  hAm* 


Ir 

^Practical  Approach  to  the  Teaching  of  Cabinetmaking  and 
Building  Construction  for  Prospective  Teachers 

^ogtr  L  Keap 

^  The  topic  being  praeentad  today  is  the  practical  approach  to  the  teaching  of  cabinat^ 
^Miig  and  i?uilding  construction  at  the  university  lavel.  In  other  words,  preparing 
^i^pectlve  teachers  to  teach  cahineBnaking  and  buUdlng  construction  when  they  get  out 
%iikpwiT  respective  teachii^  assignments. 

fe^f ,  Ui  teaching  cabinetmaking  and  buUdlng  conitruction,  there  are  several  methods  that 
l&i  uied  today.  Three  of  thesa  methods  are  the  lecture/diacusalon  approach,  the  model 
^£uflttig  approach  ^d  Ae  practical  application  approach.  The  lecture/discuiiion  approsch 
l^piits  baaicaUy  of  instructor- directed  lecture  prasenmtion  and  instructor-directed 
^Dp^^ission.  Included  also  in  diis  approach  would  probably  be  soma  field  trips  and  guest 
iG^iufers,  This  approach  or  metfiod  is  basically  claisroom  oriented  or  situated*  The 
model  buUd^g  approach  to  teaching  cabinetmaking  and  building  construction  is  much  the 
^^aV^  ^electurer/discussion  approach  with  the  exception  that  scale  models  of  cabinetry 
^^c^atniction  projects  are  used  to  substantiate  and  clarify  the  material  from  the  lec-^ 
^^€r  or  dlscuiiion*  The  practical  application  approach  to  teaching  these  areas  also 
l^as  lecturers  and  discussion,  Including  field  trips  and  guest  speakers.  The  mediod  used 


441 


to  am^lfy  and  clarify  what  is  taught  is  the  actual  or  practical  experience.  This  would 
consist  of  the  students  in  the  class  actually  building  or  constructing  cabinets  and/or 
bulldingi« 

Tha  first  two  methods;  used,  lecture/discussion  and  model  building,  depend  very 
haavily  on  a  transfer  of  learning  in  order  for  the  student  to  teach  these  areas  in  the  future. 
By  transfer  of  learning,  I  mean  learning  something  theoretically  or  by  imitation  and  try- 
ing to  apply  this  knowledge  to  the  real  thing.  This  statement  is  not  to  criticize  the  trans- 
fer of  learning  concept,  because  this  is  something  that  we  have  to  depend  on  a  lot  in  educa- 
tion* The  thought  here  is,  would  we  be  better  off  and  more  effective  in  our  teaching  of 
theie  students  if  we  can  teach  them  the  real  thing  on  a  first-hand  basis?  This  is  what  the 
practical  application  approach  to  teaching  cabinermaking  and  building  construction  is  all 
about* 

The  rationale!  or  major  objective,  of  using  the  practical  appUcation  approach  is  ro 
teach  the  areas  of  cabineimaking  and  construction  as  close  to  the  real  world  as  posaible, 
thus  reducing  the  transfer  of  learning  theoretical  base  to  the  "1  know  how"  level*  This  is 
done,  as  mentioned,  by  having  the  student  participate  actively  in  constructing  things^ 
either  cabinets  or  buildings. 

The  major  justifications  for  this  approach  arc'  twofold: 

1*  inff ffif  =^  Qi  has  been  shewn  t\mm  and  Hme  sgdin  In  Indusfrlal  arts  and  vocafional  edusaf-lon 
programs,  sfudenfi  like  dotng  fhlngs  in  fhm  labs  as  esntraifed  fa  the  thingi  dona  in  a  elasi- 
ream*  The  pragfieal  appIissHon  sppfoQch  emphasl^is  hands^en  and  doing  fhings. 

2m  MpXlygji g*T>-gnd  Appi i egilon  ^  fhe  fhingi  jyit  mtntjsned  as  why  sfudeni"!  ere  inf"tr6li"sd  in 
this  approaeh  ore  majar  reaioni  why  fhey  art  motivated  toward  it*  Peoplt,  including  itudtnti, 
btcame  motWoted  in  things  which  are  us6^l  or  pertinent  to  them  individually  or  perssnally. 
It  beoornei  u'^sful  to  therri  beQayse  oF  the  poiiible  applieotion  of  the  things  learned.  The 
prQetleal  applieation  opprsseh  relies  on  the  principle  of  vocotionat  tegching^  yet  is  not 
geored  to  teaching  speeifie  voEatisnol  ikills^  Hlowever^  a  certain  level  of  skill  will  be  de^ 
yeloped  purely  by  the  teaching  opprooch  thot  ii  used.  The  opplieotisn  of  the  ^llls  for  the 
styderit  li  the  gbilify  for  them  to  use  them  for  their  ftjfure  teQching  or  possibly  for  monetary 

As  you  can  see,  the  two  points  of  justification  for  this  program  are  closely  aligned. 
Additional  justifications  for  the  practical  application  approach  are  in  existence  but  will 
not  be  discussed  at  this  time  so  that  the  actual  procedures  and  mechanics  of  using  this 
approach  can  be  identified,  which  is  the  major  part  of  this  presentation* 

The  first  step  in  implementing  this  program  is  to  advertise  what  your  classes  are 
attempting  to  do.  For  us  at  Cal  FH^lyg  this  advertising  consists  of  a  letter  sent  to  all 
deans*  department  heads,  maintenance  and  building  personnel  explaining  what  we  are 
doing  and  describing  the  types  of  jobs  we  would  like  to  have  for  the  classes*  Included  in 
this  letter  is  a  statement  to  the  effect  that  all  materials  have  to  be  supplied  by  the  de- 
partment or  school  requesting  the  job.  There  is  no  charge  for  labor;  that  is  part  of  the 
learning  process  of  the  respective  classes.  Generally,  the  best  place  to  find  cabinet- 
making  jobs  is  from  home  economics  and  administrative  type  of  offices  such  as  Che  ad- 
missions office^  records  office  and  deans'  offices.  The  best  place  to  find  building  con- 
struction projects  on  our  campus  is  from  the  Agriculture  Department,  Any  jobs  that 
come  in  related  to  building  construction  have  to  be  approved  by  the  executive  dean  in 
charge  of  facUities  and  usually  by  the  campus  planning  committee.  Building  construction 
projects  really  need  to  be  lined  up  at  least  a  quarter  in  advance  so  the  approvals  can  be 
received  in  time,  .  = 

At  this  point,  let  me  separate  the  two  types  of  classes  and  first  discuss  the  cabinet- 
making  class.  The  responses  from  the  letters  soliciting  cabinetmaking  Jobs  are  held  by 
the  instructor  until  the- class  actually  meets  for  the  first  time.  The  students  are  then 
given  the  memos  relating  to  the  jobs.  They  check  with  the  individual  who  is  requesting 
the  work  and  develop  the  initial  design  and  rough  drawings  of  the  project.  At  the  next 
class  meeting,  each  of  the  students  presents  the  Job  that  he  checked  out  for  the  class  to 
decide  on  the  ones  that  most  accurately  fill  the  goals  and  objectives  of  the  cabinetmaking 
course.  After  this  is  done,  a  small  group  (2-3)  of  students  will  draw  the  plans,  develop 
a  materials  list  and  construct  a  cost  sheet  for  the  projects.  These  materials  receive  the 
approval  of  the  instructor  and  are  submitted  to  the  individual  requesting  the  work  for 
his  final  approval.  Changes  may  then  be  made  and  the  material  for  the  project  is  ordered. 
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j^rocedure  gives  At  indents  an  opportunity  to  work  with  the  public  in  determining 
1^  ftt  klndi  of  materiali  to  be  uaedp  how  much  the  project  costs  and  the  opportunity 
^^€Mg  rofttertftls,    [Xiring  this  time«  baaic  Gabinatmaking  principiei  and  practices 
'll^ifiseussfd.    Whan  xhe  materials  are  received,  the  students  construct  the  cabinets, 
includes  flnishlng,  delivering  and  installing  If  neceisary.    During  the  quarter, 
U€^s€usslon  sessions  are  held  to  insure  that  theoretical  knowledge  is  developed 

iii  prDce^re  for  the  building  conitruction  clasi  Is  a  little  different  than  die  proce* 
^  Just  ^scussed*   Here,  it  is  necessai^  tor  the  plans  to  be  initially  drawn  and  then 
Itttd  to  &e  Executive  ^an  of  Facility  Planning  and  the  Campus  Planning  Commit^e 
r  appfovtlf   Hiis  means  that  die  planning  stage  has  to  be  done  prior  to  the  quarter  in 
c^iild^  the  construction  class  is  tau^t.    After  the  approval  is  receivedi  nothing  further 
done  imtil  Ae  claiS  actually  begins^    Ac  that  timet  several  of  the  students  draw  the 
'^HHiil  iet  bf  plans,  develop  a  materials  list  and  order  the  materials.  The  week  to  10  days 
^!^ich  it  takea  to  get  die  materials  Is  spent  in  in-'Class  discussion,  presentations  and  films 
i'SUltiBg  to  build&f  constructton  practices.  One  very  unique  activity  that  is  done  at  diis 
^time  is  a  simulatiM  game  of  estimating.^  A  brief  explanation  of  this  simulation  game  is 
^[ii  Mipwi«    Part  of  the  class  is  divided  Into  three  groups  of  three  each  who  represent 
^i^ofatractors.  The  remainder  of  the  class  is  divided  Into  smaller  groups  of  two  who  serve 
g^s  sub^^conMciors,  The  contractor  group  and  the  sub-contractor  groups  are  given  a  set 
p^^ans.  The  iub-contractors  bid  on  plumbings  roofing,  electrical,  iheet  rock  and  taplng# 
^-  ia^a  Wid  plaster^  painting  and  floor  coverings*  The  contractor  usually  figures  foundation 
slab,  framing,  sheet  metal,  windows,  doors,  trim,  counters,  appliances  and  fixtures 
may  also  bid  on  heating  or  may  let  that  go  to  a  aub» contractor.  Each  group  receives 
li'  iheet  of  instruction i  as  to  how  to  estimate  different  materials,  a  set  of  plans  and  cur- 
jretit  CQStSp  Each  of  the  groups  of  three  contractors  and  their  eub-contractors  are  bidding 
jV:ip  :  get  the  incUvidual  ^b  and  are  competing  against  each  other.  The  game  is  judged  by  an 
|;)Uttpactpr  who  has  a  set  of  figures  for  each  area  which  represent  the  high  and  low  amountg 
^^j^piired^fipf  compJetion.    Each  group  is  also  Judged  and  eidier  given  a  bonus  or  points 
'  .taken  from  diem,  depending  on  their  completion  time  for  constructing  the  house.  This 
j|lmulatlon  game  will  usually  take  from  three  to  five  hours.  Interest  in  this  game  is 
le^emely  high,  and  in  testing  it  was  found  effeccive  for  teaching  estimating. 
.{■' ,At  this  ttae,  the  materials  have  arrived  at  the  job  and  the  students  begin  work.  They 
illbniially  dig  footings,  form  and  pour  the  foundation  wall  or  slab,  frame  the  building  and 
pput  in  any  windows  and  doors.  They  also  do  the  Interior  and  exterior  siding,  wall  cover^ 
ingSi  and  the  roof.   Normally  the  Jobs  that  are  i elected  for  this  class  can  be  completed 
III  one  quarter^    Similar  to  what  happens  in  the  real  world,  the  head  caipenter,  plumber 
electrician  on  campus  (who  serve  as  building  inspectors)  will  make  periodic  Inspec- 
%&iim  prior  to  continuing  the  different  phases  of  the  Job,  For  example,  the  caipenter  ^d 
^fi^.  plumber  will  check  all  forms  and  rough  plumbing  prior  to  pouring  a  slab. 
W^  '  In  concluilon#  having  taught  this  approach  for  the  past  eight  yearsj  1  have  found  that 
plteom  tlie  p©int  of  view  of  the  students.  It  is  the  only  way  to  go.  From  the  faculty  member's, 
^;j^^t  of  view,  it  is  far  more  difficult  to  teach  and  organize  the  classes  this  way,  but  the 
Jtliftli  effort  is  worA  it.  Rather  than  drawing  conclusions  from  this  presentation  and  ex- 
Ippundlng  on  them,  let  me  ask  a  few  queitioni  that  hopefully  will  draw  conclusions  from 
J^u«  Possible  questions  that  come  to  mind  are: 

1.  In  ym^t  epinisn,  do  y@y  fael  unly^rslfy  students  prtpgrmg  ta  Hach  indusfrlql  srts  need  prsq» 

tlcal  03^erlen€e?   If  lo,  haw  do  they  get  ft? 
2e  Can  the  nesesiory  bosto  inforrTiotion  ond/or  ade quote  thsQretloai  base  be  developtd  uilng 

Hie  pfaetleal  Qpplt€otfoni  opproaoh? 
3t  Do  you  feel  this  approosh  Is  on  effictlve  woy  of  tesehlng  esblnefmoklng  and  building  oon^ 
stryctfon? 

4*  Doei  thii  t^ehlng  method  hove  opplicotlon  In  Other  oreos  of  Industrial  ortl  than  cabinet- 
'  -  moking  ond  gliding  ognitruEtfon? 

pfeMt  -,Qre^j  ^Ightt  ^"The  Learning  Effectiveness  of  Simulation  as  Compared  to  Lec- 
^fiiJfci^^e  Subject  Area  of  General  Contracting  in  the  Building  Trades,"  Master  Thesis, 
^fitffirria  Polytechnic  State  University,  1973* 

iDr.  Keep  il  on  Assocfote  Frofesior,  CgjlfornlQ  Folyteohnis  State  University,  San  Luis  Obispo,  Calif. 
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Improving  Preparation  of  the  Industrial  Arts  Teacher 
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TTie  theme  of  ihii  conference,  "From  Heritage  to  Horizons,"  issues  the  challenge 
to  reach  new  heights  tn  all  education.  Teacher  preparation  is  probably  the  most_challeng^ 
ing.  We  offer  this  presentation,  * 'Improving  Preparation  of  the  Industrial  Arts  Teacher," 
for  consideration  of  its  applicability  to  your  own  programs. 

An  increailng  number  of  public  four-year  colleges  and  universitlei  are  offering 
technical  occupational  programs  below  the  baccalaureate  level*  This  was  Indicated  by  a 
recant  study  conducted  by  Eastern  Kentucky  University  in  cooperation  with  the  American 
Association  of  State  Colleges  and  Universities  and  the  National  Association  of  State  Uni- 
versltiei  and  Land-Grant  Colleges*  One  of  the  central  questions  arising  isi  *' What  com- 
petencies must  an  effective  instructor,  the  industrial  arts  instructor,  possess?*'  For 
purposes  of  this  presentation,  let  me  simply  define  a  competent  instructor  as  one  whose 
graduates  are  competent  on  80  percent  of  their  Job,  To  achieve  that  high  standard,  each 
instructor  must  know  what  he  or  she  will  do  and  how  It  will  be  done* 

The  program  that  I  will  describe  effectively  prepares  air  force  technical  instructors 
to  achieve  at  least  that  percentage  of  graduate  competency  on  the  Job. 

The  Air  Training  Command  has  more  than  3,500  courses  to  prepare  Air  Force  men 
and  women  for  employment  in  a  wide  variety  of  careers*  We  develop  the  over=all  cur- 
riculum and  prepare  our  own  occupational  instructional  materials. 

it  is  not  practical  for  the  Air  Force  to  provide  English,  mathematics,  history,  psy- 
chology, communicative  skills  (or  related  education)  when  there  are  accredited  colleges 
readily  available  where  airman  are  stationed.  We  do  plan  the  total  curriculum,  but  rely 
on  civilian  institutions  for  much  of  it. 

Eiication  and  training  for  the  vast  number  of  Air  Force  members  entering  and  pro- 
grassing  through  career  programs  demands  well-planned  curricula.  This  is  to  save  >^ur 
tax  dollars. 

We,  of  course,  need  competent  and  dedicated  instructors  to  conduct  this  large  volume 
of  instruction  effectively. 

Most  personnel  selected  for  instructor  duty  have  from  3  to  10  years  of  job  experience 
and  are  highly  proficient  in  their  field.  But  how  will  they  perform  as  instructors  in  the 
classroom? 

In  order  to  answer  that  question  and  meet  the  need  for  qualified  experienced  tech- 
nicians who  are  also  competent  technical  instructors,  the  Air  Force  designed  a  concen- 
trated course  of  up  to  sis  weeks  and  three  days  duration.  The  course  is  divided  into  two 
blocks  of  instruction.  Block  One  is  four  weeks  three  days  in  the  classroom,  and  Block 
Two  is  two  weekH  of  practice  teaching.  It  la  simply  called  The  Technical  Instructor 
Course,  or  "T.I.C."  Graduates  are  awarded  a  badge  signifying  that  they  possess  the 
competencies  required  of  their  new  profession. 

Here  are  some  of  the  broad  topics  that  are  covered  In  the  course.  Some  of  you 
probably  remember  these  general  areas  from  your  own  teacher  preparation  program* 

The  learning  processes  taught  in  this  course  are  condensed  from  a  number  of  reputa- 
ble sources  and  include- 

Laws  of  Ledming 
reddlhiis 

frequency 
recency 
Patterns  of  Ledrning 
rdte 

dSSOcldHon 

Inilght' 

redlining 
Theofiis  df  Learning 
CemmyfilsdHve  SklMi 
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1 «  AtiQ\y2,m  Syitem 
'  "  2*  Dfflns  idycQflen  ©r  TrQining  Requlrtmenfs 

3i  Develop  Objectives  Si  Teifs 
4*  Plan^  Develop^  Vslidsfe  InsfruefiQn 
i.  Condycf  4  Ey^glusft  Inif ruction 
Oni  slgDiflcant  element  of  thii  courae  ia  the  Air  Force  model  for  instuctional  system 
velopmentt  or  ISD*    Throughout  the  entire  couree  we  streii  the  instructor-s  role  in 
Ip  abroach  In  developing  and  conducting  instruction. 

Ib  ©tfier  wordii  the  eourie  teachea  how  new  system  requirements  or  changee  to  a 
^iretsit  iystem  are  identified  through  the  use  of  Job  inventories  and  task  analyses* 

Beeauie  tiie  ISD  approach  is  rather  unique,  I  shall  spend  more  time  talking  about  it 
;'^lhan  about  the  more  conventional  portions  of  the  instructor  course;  then  we  will  continue 
^  with  o^er  elements  of  the  course , 

L. ;  The  Air  Training  Command  instructional  ayitem  development  (ISD)  is  the  most  effec- 
f>|:|[ve  plan  we  have  to  provide  efficient  and  adequate  instructional  materials.  The  model  we 
^^Mlow  helps  ui  answer  these  questions: 

;  What  do  we  teach? 
^  which  cQurseg 

.  what  are  the  specifics  needed  in  each  course 

V  .      How  do  wa  teach  it? 
general 
specific 

How  do  we  know  when  we  have  taught  it? 
;  m^sure 
;  application  of  principles 

achievement  of  each  objective 
performance 

■  ^  ISD  is  taught  briefly  in  the  instructor  course  and  more  thoroughly  in  an  intensive 
ISO^hour  course.  We  will  condense  it  to  about  20  mtnutea*  One  PhD  who  had  heard  this 
Sljfl^f:  or  six  times  said  that  he  had  just  realized  the  scope  of  its  meaning. 

In  mid^Octobar  1975*  I  was  surprised  to  find  a  long-^lost  friend  working  for  the 
f^aargeit  construction  company  In  the  South,  The  company's  size  is  reflected  in  5  billion 
|r<k^ars  in  backlogged  contracts. 

The  friend  was  employed  as  an  administrator  in  their  technical'-occupational  training 
|:5pr^gram;  I  believe  they  call  It  "Crafts  and  Trades,"  He  was  employed  because  they 
fcsptclfically  wanted  an  ex- Air  Force  educator, 

|?¥  V  My  firit  thought  was,  "Friend,  your  Air  Force  education  is  out'-dated*"  I  began  try-- 
^.Ing  to  teU  him  what  had  happened  since  he  left  the  service*  He  was  courteous,  but  he 
pjtoimd  time  to  introduce  me  to  members  of  his  staff  who  let  me  know  that  they  kept  con- 
Biiet  wltii  our  people  who  are  at  cutting  edge  of  our  educational  developments, 
ri  j    The  company  education  and  training  programs  are  based  on  the  USAF  ISD  model, 

including  those  taught  In  foreipi  countries  to  foreign  students. 
If The  first  step  is  to  analyze  the  system.  The  scope  of  this  survey  determines  the 
picope  of  your  planning.  It  should  yield  information  for  the  complete  curriculum  as  well 
bias  for  specifie  courses,  When  we  adopted  the  termi  "system"  meant  the  man  in  his  work 
RpnviiOTment  with  his  equipment.  For  example,  anX=ray  technician  with  his  X-ray  equip- 
^m'sit,  lafibratory  and  patient.  We  are  concerned  only  with  education  and  training  of  the 
^inan  or  woman  ^  not  the  equipment  and  environment, 

P^jw  St^  one  is  accomplished  on  a  large  scale  by  personnel  in  the  research  division, 
^!Afr  Force  human  resources  laboratoryj  and  the  occupational  measurement  center,  both 
prtrLacidand  Air  Force  Base, 

^^'f   M  about  realities  in  all  careers  is  gleaned  from  Air  Force  members  all 

^jlilFtr  the  world.  This  information  is  shaped  into  Job  inventories  and  task  lists,  and  from 
^S§s0  standards  are  developed.  The  standards  (job,  specialty,  course,  etc)  broadly 
^^Hne  ttie  faowledge,  ekiili,  and  characteristics  required.  The  standard  further  pre- 
pieces  prbflcieney  expected  at  the  various  levels,  entry,  qualified,  supervisory,  and 
^j^parintendent, 

wlf Educatiwi  and  training  required  for  any  given  career  require  a  well -desired  cur- 
p^€tdiun,  TOe  Air  Force  provides  the  occupational  or  technical  portion  of  any  given  pro- 


gram/ and  ^at^rauld normally  conaiet  of  a ever^  couraea.  This  series  of  courses 

is  fus^  IntQ  one  mMningful,  logical  sequence. 

SOURefSQF  INFORMATION 

Q^t  graduates  and  their  iupervliors  are  valuable  sources  of  information.  They  know 
which  porflons  of  the  Cduraei  are  leis  than  adequate  or  more  than  adequate  and  what 
should  ba  added  or  what  is  taught  but  not  needed. 

-  Industry  provides  advice  and  counael.  Civilian  and  military  educators  given  con-, 
struetlve  recommendationa.  Career  consultants  for  each  career  area,  noted  educatora 
and  labor  repreaantatives  give  much  aid.  Manufacturers-  Instructions  on  new  products 
and  equipm^t  alio  help, 

PiFINf  MQUIREMENTS 

With  Mb  Infonnation,  we  can  better  define  the  education  and  training  requirements. 
This  does  not  mean  that  every  Item  must  be  taught*  Several  faciore  are  considered  in 
determining  what  is  taught  and  what  Is  left  for  on-the-job  training* 

Let  me  remind  you  that  this  step  la  interconnected  with  other  steps ,  In  every  part 
of  the  proceas  there  must  be  a  bit  of  evaluation,  decisions,  or  at  least  thought  given  to  the 
methods,  content,  media  and  meaaurement.  Every  step  is  related  to  each  of  the  others. 

DEVI  LOP  OBJECTIVES 

If  we  don't  know  where  we  are  going,  we  are  liable  to  end  up  some  place  else.  The 
third  step  of  ISD  Is  where  we  determine  Juat  where  we  are  going* 

We  decide  what  la  eaaentlal  and  what  is  excesa  to  the  needs,  limit  the  nice-to-know "3 
Information  and  probably  delete  the  war  storiea,  family  problems,  etc.  Well-defined: 
objectives  help  guide  learning  activities  toward  realistic  goals^   Developing  objectives  - 
is  perhaps  the  most  difficult  and  moat  critical  step  in  the  ISD  proceaa.  We  must  determine! 
Just  what  the  student  must  do  to  demonatrate  that  he  is  competent  or  that  he  has  attained 
the  objective. 


CRITERION  MEA^RES 

1  was  of  the  old  school  in  which  gradea  were  expected  to  be  well  distributed  over  the 
normal  bell  curve.  Something  gradually  changed  my  attitude,  and  now  1  consider  criterion ; 
testing  acceptable. 

The  student  can  or  he  cannot  do  a  specific  task.  I  am  less  concerned  about  whether 
he  cannot  do  the  task  better  than  some  other  student  cajifiot  do  It,  Our  testing  is  based  on 
criterion- referenced  achievement, 

VALIDATE  INSTRUCTION 

My  Opinion  =-  Not  NicesiarHy  UIAF 

After  the  objective  and  criterion  test  items  are  developed,  the  next  task  Is  to  dealpi 
Instruction  to  enable  the  student  to  pass  the  test.  That  may  sound  very  non- traditional, 
but  if  the  objectives  are  realistic  and  the  test  is  valid  and  comprehensive^  why  couldn't 
the  Instruction  teach  the  test?  Just  be  sure  the  test  includes  all  the  objectives, 

SELECTION  OF  INSTRUCTIONAL  METHODS 

Selection  of  methods  depends  on  several  factors.  Which  of  the  following  will  enable 
the  student  to  be  successful  in  his  apprenticeihip? 

Handi^on  iKperience  Demonsfrsflon 
Sildf  PrsjecHsni  riieuiilon 
PerfQrTnsnci  Lecfurt 

Instruction  must  be  fitted  to  the  student  body  like  a  tailored  garment  Is  fitted  to  an  J 
individual.  With  all  our  ideals,  however,  we  are  limited  by  dme  and  resources,  .j 

Selection  of  the  method  applies  to  each  stepof  instruction,  Even  after  the  currlcular- 
materiala  are  developed  and  set  in  motion,  if  a  student  has  trouble,  the  instructor  takea 


ii^— demonstrates,  explains,  and  tries  again*    Each  student  reacts  as  an 
^his  Mi  own  peculiar  iiumblingblocki.  The  live  inacructor  with  the  syscem 
^^nieyar/^ii^erever  need  is  recopiized* 


It'  frf  diumfi  Is:  Use  whatever  strengthens  cornmunicatlon.  Shall  we  use  multi= 
A  iingla  medium     Real  equipm^t?  Combinations?  Actually,  these  deciiions 
l^^iude  fot;  each  step  of  Initructionp 

'  fN^ty  'ODe  of  to  best  ideas  in  initructioni  are  tested  before  they  are  incorporated 
_^;^the  .systsn,     ThuSj  the  initructor  has  the  information^  suggested  audio- visual 
btrials,  mefho^  of  presentation  and  everything  else  needed  to  make  the  course  effect 
i^^^A^  instructor  can  add  or  Interpret  or  alter  to  fit  the  needs  of  the  class. 
--^  •    ■  "  ■ 

Bits  of  instruction  are  tested  on  wives*  husbands,  fellow  workers  and  others.  Then 
units  are  Med  with  small  groupSi  Larger  segments  are  tried  on  groups,  and 
the  completed  block  or  unit  is  tried  on  a  group  or  groups^ 
^;,Thia  .part  of  the  ISD  process  can  be  very  frustrating,  We  can  develop  seemingly 
piMtict  ihstruetlonal  programSi  but  when  we  try  them  on  studentSi  there  may  not  be  much 
^ffife|tng*  <If  there  isn*t  much  learning,  there  is  something  wrong  with  the  instructional 
'^ai  'not  necessart^  the  smdent.  Pride  of  audiorship  leads  one  to  believe  the  students 
Jigs  ^an  capabl€» 

l^yfter  realization  that  our  materials  do  not  teach  as  much  as  we  expected,  after  the 
j^o^Oni^t  and  reaccompllshment  of  the  instructional  materiala,  tryouts  of  lltde 
i^ii^ts  of  flie  course  may  be  made  with  individuals  and  segments,  or  complete  units 
^ay  be' trl^  out  with  small  groups.  When  we  are  satisfied  with  the  entire  course,  it  is 
^fei  conducted  and  tested  with  a  real  class    or  validated.  This  proves  dial  the  course 
(or  will  not)  teach  what  it  is  supposed  to  teach« 

The, initial  impact  of  new  course  materials  on  Instructors  and  itudente  may  simulate 
Ismail  tidal  wave,  but  their  reactions  and  evaluations  help  to  refine  the  course  materials, 
Brom  ^Eperlence,  1  find  that  most  deftclencies  can  be  found  during  the  "firat  time"  use, 
ffistructors  gradually  learn  to  compensate  for  deficiencies  and  errors;  after  several 
:tiines,  even  glaring  errors  are  forgotten. 


liVALUATION 

Now  the  course  is  in  operation,  and  we  could  think  that  we  would  have  only  minor 
Ganges,  A  very  real  test  comes  now.  Evaluation,  as  we  know  it,  is  made  up  of  two  dis- 
^scAy  separate  categories:  Internal  and  external. 

Internal'  evaluation  doesn't  mean  exploraiDry  surgery.  It  is  conducted  in  Air  Force 
ilbhoals  constandy.   This  evaluation  is  conducted  by  those  who  have  a  veated  interest  in 
^e.operation  of  the  school,  and  they  consider  facilities,  instructional  materials,  supplies, 
piqiiipment,  quality  of  instructioni  student's  participation,  swdent's  achievement  and  every^ 
ti^g  else  that  affects  instruction. 

Along  with  all  this,  student  critiques  are  conducted.  Students  are  free  to  express 
itheir  favorable  and  unfavorable  comments.    The  instructor  frequently  conducts  his  own 
^vate  critiques  between  the  scheduled  critiques;  thus  he  can  very  well  determine  how 
Eg^course  is  sailing  before  he  goes  by  any  check  points, 

Additionailyj  there  are  curriculum  spec i all ste  who  conduct  couree  reyiewa  to  insure 
ibng  and  adequacy  of  materials, 

-Bxtem^  evaluation  is  accomplished  by  evaluation  teams  which  visit  the  school, 
^^jiduates  and  their  supervisors.  Team  members  are  people  who  are  not  directly  affected 
"^"^yi^fti  results  of  the  evaluation* 

Also,  there  is  a  scholarly  and  systematic  proct^jre  for  obtaining  evaluation  infor- 
iiation  from  graduates  and  their  supervisors  through  mailed- out  questionnaires.  This 
*pe  of  feed- back  comes  from  every  area  where  graduates  are  assigned.  When  warranted, 
itruction  is  changed  accordingly  and  expeditiously.  We  accept  recommendations. 


completa  instructional  lygtem  that  the  Air  Force  hag  been  able  to  deviie. 

We  have  talked  more  about  development  of  initructional  lystems  than  we  have  other  ^ 
j^portlons  of  the  technical  Instructor  course.  We  shall  now  continue  with  other  elments^^ 
5vof  the  ^Hirse. 

^  STUPiNT  FRiitNWIONS 

'  i  We  have  ta^^  about  methods  more  than  we  have  talked  about  oral  communication^ 
In  tte  instfucter  course,  a  number  of  controlled  practice  teaching  exercises  are  dis^ 
tributed  ^rou^out  the  first  block  of  instruction  in  order  to  give  the  student  teachers  con^ 
tidence  and  practice  In  planning  for  and  using  the  skills  they  are  acquiringp  Completion  1 
of  theie  exercises  may  be  by  stand-up  instruction  or,  if  appropriate,  the  designing  of - 
self- paced  lei  sons «  > 

Of  course,  the  subject  of  the  student  teacher's  presentation  can  be  related  to  his 
';acttial  job  and  becomes  a  learning  experience  for  the  entire  class.  For  example,  th€'3J 
-stud^t^  teacher  of  automotive  mechanics  might  use  the  objective  he  had  previously  con- 
itructed  In  his  module  on  writing  behavioral  objectives  (e,gp,  replacing  all  the  gaskets  in:; 
'tiie^'Ford  1560  carburetor).  In  actual  teaching  situations,  80  percent  of  the  students  must 'i 
perform  thm  task  correctiy  for  die  teacher  to  have  successfully  completed  a  demonstra-^  ^ 
tlon/performance  lesson.  However,  in  practice  teaching,  demonstration  of  the  appropriate :  ? 
skills  for  the  mediodi  used  is  more  relevant  to  the  learning  situation. 

We  tailor  tfie  course  to  fit  the  needs  of  the  students  and  to  use  the  communications  ^' 
media  we  havr  n  vail  able.  In  our  classrooms,  various  student  presentations  are  vldeo^  ^ 
taped  by  the  instructor  to  help  the  student  become  aware  of  and  corredt  any  distracting | 
mannerisms  he  might  have  and  is  perhaps  unaware  of  (example:  rattling  change  in  pockets^  4 
poor  eye  contact,  etc.)^  All  is  designed  to  give  the  student  the  required  competencies  ton? 
lead  a  discussion  comfortably  or  use  proper  questioning  techniques  in  his  class*  :f 

Practice  teaching  exercises  are  critiqued  by  the  instructor  and  the  other  stud^t:^ 
instructori*  Critiques  include  commenting,  generally,  on  the  planning  of  the  presentation^ 
(clarity^  organization  and  content)  vs*  the  effectiveness  of  the  actual  delivery  of  Instruc-^^J 
tion  (delivery,  interaction  and  evaluation),  I 

Of  course,  replay  of  the  video  can  help  pinpoint  areas  of  weakness  and  show  subse^ri 
quent  improvementp  Or  the  video  could  even  be  part  of  a  demonstration  lesson  wittiin  a  :i 
self^paced  presentation  module  for  the  instructor  to  evaluate*  vj 

Upon  completion  of  the  first  block  of  instruction,  the  student  teacher  Is  placed  on  the  ^ 
Job  in  the  deparment  where  he  will  bean  Instructor  for  two  weeki  of  supervised  practice  v 
teaching,  '-^ 

We  are  presently  validating  a  self-paced  version  of  the  course  at  one  of  our  technical  ;^ 
training  centers.  This  method  reinforces  the  idea  that  there  are  desirable  alternative  i 
ways  to  present  material  other  than  tha  straight  lecture  method,  ^ 

We  are  working  on  methods  for  teachers  to  learn  how  to  manage  self-paced  instruct  ^ 
tion.  We  have  become  accustomed  to  the  lecture  method  or  reading  a  newspaper  while  ^ 
Students  struggle  with  problems  in  self -paced  instruction. 

Learning  modules  have  been  prepared  for  the  content  areas  previously  covered.  The  I 
student  has  up  to  four  weeks  three  days  to  complete  the  first  block  of  instruction,  A -] 
number  of  people  with  some  previous  experience  or  training  in  education  have  completed  1^ 
Block  One  in  as  little  as  five  days,  J| 

With  successfijl  completion  of  the  two  weeks  of  practice  teaching,  the  student  teacheri  | 
is  certified  as  a  technicai  instructor  and  is  awarded  his  instructor  badge, 

However,  the  new  instructor  then  works  with  an  experienced  instructor  until  he  has 
mastered  each  unit  or  block  of  instruction  for  which  he  will  be  responsible.  When  his;| 
assignment  changes,  he  again  co-teaches  with  an  experienced  person  until  he  has  mastered  .:^ 
or  **checked-out'*  in  his  new  subject, 


To  insure  that  the  proficiency  of  our  technical  instructors  remains  at  a  high  level, 
they  must  attend  at  least  one  In-aervice  training  course  a  year  in  subjects  such  asi  ^ 


IN-IMViei  TRAINING 


counsel mg 

|0/#0tViilagmfiri^  of  learning  ob{#€Hvei 
l£^f/:Jfil^nj€Yl^^i  lystem  development 

E^ii^TheiniffyctofU  role  In  self-peeing  - 


'Thls  enrtre  educational  program  li  directed  toward  the  improvement  of  educational 
imunication  in  our  courses  and  asiurea  that  our  graduates  are  Increaaingly  more 
^.  lifted  to  parferm  on  the  job. 

'vAt  presint  flme*  portions  of  the  technical  Instructor  course  are  being  used  by 
v#ral  educational  Institutions  in  their  faculty  development  programs.  For  example, 
BipiRjttachlan  State  University  has  modified  the  course  m  meet  a  similar  need  within  the 
^Qzih  Carolina  Community  College  system. 

p&  y  If  you  are  particularly  interested  In  obtaining  a  copy  of  the  technical  Instructor  course 
fpr^one  of  its  related  in-servic  training  courses,  I  have  an  address  to  write  to  obtain 
^^tm^  -They  are  available as  are  all  courses  in  the  over  90  program  areas  of  the  com- 
^tii^^  college  of  the  Air  Force.  Public  or  non-profit  Inititutlons  may  receive  a  copy  at 
llittte  or  no  cost  through  our  currlcular  materials  exchange  program. 

To  believe  the  resulti  of  the  total  system  of  instruction,  you  must  see  it,  1  strongly 
smmend  that  you  arrange  to  visit  one  of  the  major  schools. 
Keesler  APB,  Mississippi 

Lowry  AFB,  Colorado  x 
Chanute  AFB,  Ullnoia 
|g_  Lackland  AFB,  Texas 

|j|^€tter  yet,  visit  us  at  the  CCAF  headquarters,  Randolph  AFB,  Texas* 
te&  I  know  of  no  technical/occupational  courses  prepared  with  more  care  and  expertise 
iwte  theie*  Let  me  repeat  that  we  develop  the  complete  curriculum,  but  pr^are  courses 
^i4y  for  the  speclflc  career, 

;  They  are  esientlally  yours  for  the  asking.  Your  tax  dollars  paid  for  our  ISD  process. 
If  you  have  comments^  questions  or  requests;  you  may  write  to  the  Community  College 
|Sf- the  Air  Force,  Professional  Relations  Division,  Randolph  AFB,  Texas  78148. 

fhAti  Kiker  end  Mr.  Simenion  work  q\  fht  Community  College  of  ihe  Air  Foroe,  Rsndolph  AFS,  Te^os. 


|rhe  Scope  of  Honors  Education 

pyiliiam  L  Larien 

B/^,  The  idea  of  honors  education  Is  old,  having  roots  that  reach  back  into  liberal  arts 
li^cation  of  many  years  ago.  In  its  modem  form,  it  is  perhaps  best  represented  by  the 
l^ational  Collegiate  Honors  CouncU,  which  came  Into  existence  in  1966  as  an  outgrowth 
Iftf  an  earlier  organization,  the  Inter^Unlverslty  Committee  on  the  Superior  Student, ^ 
|m  The  NCHC  serves  as  a  forum  and  communications  link  for  honors  programs  In  rhe 
Mjixitmd  States,  but  the  programs  themselves  are  extremely  dlverae.  There  is  no  one 
MStsMdard  definition  of  honors,  but  one  might,  without  being  too  far  wrongi  refer  to  it  as 
|iuR#ri©r  education  for  superior  students.  This  superior  education  has  as  many  forms  as 
^(^re  are  campuieau^n  which  It  Is  found.  Even  the  concept  of  what  constitutes  a  superior 
iirffident  or  superior  education  is  not  well  defined. 

teSr  it  is  appropriate  —  as  well  as  being  Inevitable--  that  a  high  degree  of  diversity  exist 
Smong  honors  programs.  Each  la  set  in  Its  own  context  with  its  own  needs,  opportunities 
reiources.    Coupled  with  this  Is  a  group  of  faculty  and  students  on  each  campus,  all 
IMwhom  are  trying  to  create  new  structures,  new  educational  mediodsj  new  content, 
f^^rs  is  ultimately  limited  only  by  the  Imaginations  of  those  involved  In  It,  Neverthe- 
pir  its  character  on  any  given  campus  usually  can  be  related  to  the  traditions,  needs 
lligiiurees,  eonitraints  and  attitudes  within  which  that  program  finds  itself. 
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~'-l/^l^-C:^  S'i^^^^^^  M  a  common  conception*  honors  program  a  do  not  exist  for  the  purpoie  of  -I 
^^Vlcbhferrlng  honor  upon  students.  Any  itudent  who  enroUi  in  an  honori  program  for  pur* 
^l^rrposes  of  anhancing  his  or  her  reputation  or  seif^ Image  does  so  for  the  wrong  reason, 

The  term  honori  does  cause  problems  In  Inierpretation  and,  some  ichools  have  dropped^J) 
fci?        term;  even  while  retaining  their  program.    However,  in  most  of  the  schools  where ;  J 
|.5?;;3.,boch  the  dtle  and  ^e  program  remain*  (here  is  little  tiiought  of  conferring  honor.  Rattier,  4 
r>|i>,  ;=the  s^tlment  is  tiiat  some  measure  of  honor  may  be  earned  through  some  form  of  aca^ 
dMStic  achiev^nsit  which  is  not  usually  even  attempted  by  the  ordinary  student* 

The  academic  processesby  which  superior  education  is  achieved  are  many  and  variedi 
■ : :  No  one  campus  bM  an  honors  program  which  embodies  all  the  possible  variants.  To  give 
'  some  Idea  of  the  possibilities,  a  few  examples  are  listed  here. 

Honors  courses  may  be  accelerated,  advanced  or  enriched.  Honors  faculty  recog-^  ^ 
j:^^  liized  very  early  that  superior  students  were  being  short-changed  by  being  held  back  | 
:      the  academic  pace  set  for  average  students.  Skipping  of  pre=  requisite  courses  and  im*^  5 
'      m^ate  placement  in  advanced  or  graduate  courses  enable  the  student  to  learn  at  what^  ^ 
i     evir  pace  he  or  she  Is  capable  and  to  get  farther  in  a  given  period  of  time,  i 
One  of  the  interesting  consequences  of  this  form  of  educational  experimentation  was  I 
-     the  reco^ition  that  many  alleged  prerequisites  were  found  not  to  be  prerequisite  at  all,  4 
but  rattier  served  such  purposes  as  keeping  a  class  together,  easing  scheduling  or  p«5-  " 
t  ;   vldlng  balanced  teaching  loads.    At  Ehe  worst,  it  was  sometimes  found  that  ttie  course  ^i 
^     was  not  even  needed  but  had  outlived  its  usefulness  to  aU  but  the  professor.  Another  >i| 
revelation  was  that  we  sometimes  taught  too  much  fact  and  too  little  understanding  of  I 
principles.  No  student  can  begin  to  assimilate  all  the  available,  or  even  important,  facts,  1 
However,  some  courses  exist  for  the  purpose  of  dispensing  Information-- a  task  which  l| 
might  well  be  left  to  books  or  relegated  to  aelf-leaming.  Some  teachers  leanied  that  if  ;| 
they  taught  concepts,  the  students  could  move  at  a  faster  pace,  could  find  the  facts  for  "I 
Ehemselves,  could  cover  more  concepta  during  the  term,  and,  perhaps  most  important, 
could  see  their  education  as  learning  how  to  learn.  The  student  who  can  see  the  conceptual 
strucwre  of  the  subject,  as  contrasted  to  only  the  facts,  has  the  capacity  to  learn  beyond 
the  scope  of  the  course,  to  become  a  self- learner,  to  see  and  create  new  concepts,  and 
thus  achieve  a  whole  new  dimension  of  understanding.  Accelerating  learning  in  honors 
courses  taught  us  a  great  deal  about  our  regular  courses,  as  well  as  teaching  the  student 
a  much  more  creative  approach  to  education. 

Enriched  courses  sometimes  covered  no  more  ground,  as  ordinarily  measured,  but 
they  offer  greater  breadth.  Thus,  while  a  student  may  not  learn  to  solve  any  more  prob^' 
lems  in  an  enriched  physics  course,  he  may  learn  a  great  deal  more  about  the  history  of 
physics,  the  lives  of  great  physicists,  or  the  social  and  philosophical  impact  of  the  ideas  ;3 
of  physics.    Such  contextual  breadth  is  the  hallmark  of  the  educated  person,  one  with  the;^ 
capacity  for  creativity,  one  who  may  see  new  implications  and  applications  of  knowledge,  .t^ 
as  compared  to  the  technician  who  is  merely  skilled  in  the  performing  of  prescribed  jt 
work.  Enriched  courses  often  open  doors  to  vast  new  storehouses  of  knowledge, 

Honors  courses  may  be  experimental  in  content  or  method.  Would  the  student  really j| 
understand  the  subject  better  If  we  used  a  different  text,  or  developed  a  time-honored 
formula  from  a  new  perspective,  or  if  we  eliminated  a  traditional  topic  and  replaced  iE^::^ 
with  a  new  done?  Very  often,  honors  courses  represent  creative  teachers*  attempts  m  m 
improve  the  content  of  their  course.  Typically,  and  happily,  if  the  experiment  is  a  sue- 
cess,  the  "new"  course  may  be  adopted  as  the  standard  and  all  students  benefit.  This  is  !f 
a  frequent  occurrence  in  honors  teachingj^_ 

Me&ods,  too,  can  be  improved.  It  seems  that  the  trend  Is  away  from  traditional  lec^  j 
wrings  which  is  heavy  on  information  transmittal  —  and  toward  Socratic  methods  or^ 
interpretive  and  analytical  lecturing  based  upon  facts  the  students  can  read  or  find  for  H 
^  ^themselves.  The  variety  of  methods  of  teaching  known  to  the  academic  community  is^ 
,  large;  the  number  of  methods  actually  employed  is  often  small.  This  is  dictated,  in  part,  5 
by  habit  as  well  as  by  convenience.  Honors  sections  of  courses  are  usually  small,  15  otM 
20  being  a  customary  maximum  for  a  course,  10  to  12  for  a  seminar.  Given  ttiat  slie  ©fi| 
class,  creative  teaching  methods  become  possiblet 

Honors  education  is  often  individualized.  Honors  faculty  usually  recognize  that  stU'*I 
dents  vary  in  their  goals,  needs  and  talents.  They  frequently  also  find  that  the  needs  of 
a  profession  or  of  society  are  not  well  served  if  every  graduate  has  the  same  training.^ 
Therefore,  after  completion  of  a  basic  core  of  knowledge  required  to  meet  minimal  pro- 
feiiional  requirements  —  a  core  which  tends  to  get  smaller  the  longer  and  more  honestly 
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Ei^^e  honors  itud«st  often  embarki  In  new  dlrectloni  or  makes  new  com- 

"  bUiQr?\bisj4ong  bean  one  of  die  marki  of  honors  education,  particularly  in 
MBengiiftttrtn    ^carton,  home  economici,  etc*,  where  by  tradition  the 
iKMflon  has  bean  high*  In  the  case  of  englnaering,  for  example,  there  has 
recentr  yeari  away  from  the  highly  ipecified,  rigid  curricula.  In 
iijjB^^ brought  ^3out.  by  die  accrediting  agency  which  hag  recop^lied  that 
f^ilidtti^la^^  to  the  education  of  a  person  who  muit  be  creative  and 

l^em^tcation  pf  hli  knowledge  and  in  reiponding  to  social  needs.  It  has  also 
_  l^j^^ftci^s  that  local  interpretations  of  accrediting  criteria  have  been  un- 
pl^Kri#£^§i^^y  reatrletive,  being  more  nearly  a  reflection  of  tradition  or  individ- 
/  JdMfflf  Ji^a''teal  ne^Df  fte  profession.  Thus,  through  the  privilege  of  flexibility 
^^l^iiono^i  iStudentSi  die  Acuity  hai  found  that  other  students*  curricula  maybe 
^^Nl^l^iiftirtsttletive,  The  result  has  been  a  loosening  of  many  requirements  to  the 
^^jSll>|  This  same  ettect  is  being  felt  in  areas  other  dian  engineering, 
ffi^ibilii|r^  applies  to  individual  courses  as  well  as  to  whole  curricula.  Individual 
j^l-'  jifid^y  practleed  in  honors  programi  on  occasions  when  ciasi  attendance  is  really 
^^f^reii^;^hmi  die  student  cmi  profit  from  pursuing  ideas  di^rent  from  those  con- 
^^s^by^Ae  If egular  class,  or  where  there  is  need  to  study  material  not  embodied  In 
jTftWfiq^ur^es,  Such  to^  effort  often  ismanifeaEed  as  research  projects*  special 

IWwTOrks,  off- campus  field  work  or  intensive  Inveitigatlon  of  ipeclal  topics, 
^HonptB  study  often  is  carried  out  in  a  seminar  format.  Topics  are  frequendy  those 
u^ifnt  M  inteniatiQnal  interest,  though  there  are  also  many  seminars  explor* 

5'^Ml^^<iflned  toplci  that  are  off  die  beaten  track  or  which  represent  the  frontiers  of 
^£^e  bf  existing  dUsclplInes*  Some  features  of  such  seminari  are  student  freedom 
mai  lii^ectidn  of  bodi  die  tt>pic  and  the  Instructor  and  exploitation  of  die  benefits  of 
jpf  ^bcussion.  Student- student  interaction  can  often  perform  academic  wonders  that 
aciity^ student  interaction  can  achieve.  Often  the  instructor  is  in  the  position  of  g^id- 
S'lbopiBly-hltched  team  of  energetic  horses.  He  usually  succeeds  in  keeping  them  going 
f^foi^less  in  the  same  direction  and  out  of  the  mirej  but  the  pace  and  directions  are 
Biiit  by  the  students.  Under  such  circumstances,  the  honors  programs  often  achieve 
jp^grea test  successes, 

flfl-iaddi^CMi  to  such  tangible  aspects,  an  honors  program  often  provides  very  impor- 
:||ffidvre^  but  intangible  benefits.  Frequendy  diere  Is  superior  advising  by  faculQ^  — 
Siy^  by  upperclass  students  — who  wish  to  share  in  the  excitement  and  concern  of 
i^g- a  promising  swdent  plot  a  ccurse  for  himself.  There  are  social  heneflts  03  die 
ffinti;;who  frequendy  find  a  feeling  of  encouragement  and  support  itom  those  of  similar 
Ity  ajid  intereit*  It  Is  often  found  that  the  awareness  of  competition  diminlihei  among 
Drs'studenti  who  are  grouped  togedier,  and  this  is  replaced  by  a  feeling  of  cooperation, 
4g  with  t^^  goes  a  decreaied  emphasis  on  gradeip  per  se,  with  a  consequent  increase 
i 'to  actual  performancei  and  in  the  pleaiure  of  learning, 

Iddier  featurei  of  some  honors  programs  include  common  housingj  ai  in  an  honors 
le  or  honors  dormitory;  emphasis  on  foreign  travel,  public  service  or  work  Intern- 
ssi  preparation  of  an  undergraduate  thesis;  or  privileged  accesi  to  research,  library 
laaming  facilities.  The  list  is  larger  ever  changing,  and  not  likely  to  be  identical  at 
two  instituticmSt 

s  Very  litde  has  been  said  here  about  grades,  admission  to  honors  programs  or  re- 
r^iStandards  of  performance.  Again,  practices  vary  widely,  At  a  recent  meeting  of 
p%s  > students  from  three  apparentiy  similar  institutions  at  which  the  honors  programs 
■fl greatly  d^erent  In  character,  the  students  all  came  away  feeling  that  each  institu- 
fehadc criteria  and  procedures  suitable  for  its  oto  students  and  circumstances.  Such 
I^Ulty-Wid.the  satisfaction  with,  various  forms  will  toubtlessly  continue, 
"  Sbftfe  of  Ae  variability  stems  from  a  lack  of  agreement  as  to  the  proper  criteria  for 
IcHOTi  Some  criteria  which  are  widely  used  are  high  ichool  gradeSj  high  school  r«ik, 
iy^'edUege  grades,  SAT  scores,  ACT  scores,  interviews,  quality  of  written  appllca- 
ij^writtan  or  oral  examinations  and  tangible  evidence  of  scholarly  achievement, 
fQh  die  other  hand,  exit  criteria  also  vary  widely  and  may  include  enrollment  in 
j^in  courses,  maiDtenance  of  certain  grade  levels  or  completion  of  specified  projects 
^ses»' 

itiespite  M  these  enormous  variadoni,  a  convention  of  honors  swdents  which  is  In 
^  ;  a  delight  and  an  education  ^  reveals  a  remarkable  unanimity  of  enthusiasm  and 


459 


451 


ERIC 


'  dii^caclOT  to  high  goalSj  along  with  evidence  of  high  pergonal  character,  abundant  creativ-  5 
I :  ^  iQ^  Wd  enargy  and  a  feeling  of  comradeship  in  building  and  enjoying  an  educational  experi-  " 
^j£^^  based  upon  one's  own  dreams,  1  wouid  hate  to  iose  our  honors  studenti,  but  I  would 

^  -       delisted  to  have  chose  from  almost  any  other  honors  program,  J 
At  Iowa  State  University  there  is  a  vital,  growing,  productive  honors  program.  It  Ib 
ptrhaps  unlike  any  others  in  that  there  la  essentially  an  independent  program  in  each  ; 
college.  Independence  in  terms  of  some  admission  criteria  and  in  the  form  and  content  of  ' 
Ae  programs  of  individual  students.  While  on  the  one  hand  being  adapted  to  the  differing 
k  ,  _  environments  in  the  several  colleges  and  while  having  some  courses  and  oppor- 

-    ttmlcies  peculiar  to  that  collegei  ail  the  programs  are  tied  together  at  the  top  and  share 
a  comnten  purpose,  general  policy  and  pool  of  courses  and  seminars.  For  uSj  the  system  ' 
appears  to  have  all  the  advantages  of  any  system  and  few  of  the  disadvantages.  Of  course, 
we  are  alio  cons  tan  tly  changing^  and  we  hope  improving.  One  recent  major  change  has  r 
been  ^e  institution  of  Freshman  Honors  Program,  and  another  has  been  a  coneiderable  : 
broadening  of  course  offerings. 

The  details  of  our  program  are  notjmportant  here,  ho^  er.  What  1  wish  to  point 
out  is  tfiat  we  have  a  dynamic,  flexible  and  growing  program  that  we  hope  will  be  respon- 
sive to  thB  needs  of  each  of  the  several  colleges  within  our  university. 

As  I  view  diepotentialforhonors  workin  a  college  of  education  and  more  particularly 
within  the  context  of  industrial  education  —  whether  it  is  called  industrial  arts,  industrial  A 
technology.  Industrial  education  or  some  other  name  —  I  see  several  exciting  possibilities -^^^ 
which  may  not  be  fully  developed  at  all  schools  and  which  your  honors  program  can  help  : 
bring  about*  j 
.  Flrit,  I  iee  die  possibility  for  productive  exploration  of  all  the  ramifications*of  : 
psychokinetic  learning.    Other  than  a  few  psychologists  who  may  have  thought  about  it,  i 
most  faculty  people  in  odier  disciplines  have  thought  education  to  be  essentially  a  cog-  1 
nitive  process.  Nothing  could  be  further  from  the  truth,  as  you  well  know.  1 
As  a  laboratory  teacher  1  know  1  can  achieve  results  that  are  impossible  with  other  1 
modes  of  learning,  but  1  am  not  sure  why.  Perhaps  the  creative  thinking  and  research  ,  i 
of  honors  students  in  industrial  education  will  help  me  leam.  | 
Too  often  teachers  in  other  disciplines  regard  laboratory  work  only  as  a  means  of  ..^ 
Illustration  of  concepts  or  discovering  or  proving  concepts ^  that  is,  the  laboratory  work^"3 
is  the  tool  of  the  intellect.  1  believe  this  is  fundamentally  wrong,  ar  at  least  short^  sigh  ted* 

Working  with  one's  hands  can  be  a  way  of  creating  and  shaping  the  concept.  Why'S 
must  it  be  that  only  the  eye  and  the  ear  are  channels  for  input  to  the  brain?  I  conceptualize^ 
about  the  operation  of  my  car  by  handling  it.  Cannot  we  use  controlled  manual  experience  M 
as  a  way  of  actually  forming  and  interpreting  concepts? 

industrial  education  stands  at  the  interface  of  the  workman  and  the  work*  Has  the  11 
underitandlng  of  the  interface  been  fully  achieved,  or  is  there  still  some  tendency  to  think  3 
too  much  about  the  worker  and  his  skills  as  one  separate  entity  and  the  product  of  the  4 
work  as  another?  If  one  wishes  to  take  a  popularized  view  of  this  subject,  1  would  strongly  "^1 
urge  an  honors  seminar  built  around  the  took,  *'Zen  and  the  Art  of  Motorcycle  Mainte-  jk 
nance. "2  Although  I  have  some  reservations  about  the  book,  I  am  very  enthusiastic  about  :| 
its  treatment  of  the  interaction  between  a  worker  and  work.  We  can  all  profit  from  read- 
ing  these  views. 

Another  dimension  of  this  area  is  that  of  worker  satisfaction  as  contrasted  to  worker 
performance.  What  is  the  subjective  nature  of  work,  and  how  does  it  affect  both  the 
worker  and  his  work?  What  is  really  involved  in  a  Job  enrichment  program?  When  does 
manual  work  become  craftsmanship  and  art,  as  for  a  ski  lied  dentist  making  restorations? 
Is  this  important  in  planning  or  doing  work?  Is  a  foreman  or  engineer  really  competent 
to  direct  the  work  of  others  if  he  has  not  experienced  —  ns  opposed  to  thought  about--  die 
work?  _  _ 

Those  who  are  engaged  in  the  application  of  tools  have  an  opportunity  to  porcoiva  -J 
and  feel  the  impact  of  technology  on  people  and  on  our  way  of  life  that  irf  some  ways  is 
more  profound  than  the  perception  or  feeling  of  the  computer  engineer  or  nuclear  physi- 
cist.   Although  we  worry  about  the  impact  of  computers  and  radiation,  neither  of  these  _ 
act  directly  at  the  sensory  level.  We  have  a  vastly  different  perception  and  feel  about  the  ;J 
tools  of  the  shop.    Yet,  in  their  day  they  had  gome  of  the  same  impact  on  life  as  more 
sophisticated  tools  do  now.  The  partjculnra  have  changed;  many  of  the  principles  are  the 
iame.    Can  we  learn  something  from  industrial  education  about  the  Interaction  of  man 
and  technology? 

452  460 


IS^^iS^i^isrof'lndusM    arts  or  industrial  technology  on  our  ei^etic 
|uetf^f;?^^D^  to  create  a  St.  Louii  Arch  or  a  waldad  sculpture 

pTci^C^bf  art?^  Biom  carving  of  the  likimo  or  the  rug  of  the  Navaho 

^S^ihessdge  cohcaxiilng  tha  raligioui  or  epical  values  of  dia  asttisan?  How 
istic  rendering  of  ona  of  our  owi  religious  symbols?  Can  we  divorce  our 
^  i^ifrbm  our  values;  boA  esthetic  and  atiilcal? 

ll^Uiift^  suggeit  that  within  the  realm  of  industrial  education  there  is  a  unique 
j^t:  ik^ors  education,  not  just  as  a  means  of  fulfllling  the  traditional  ends  of 
|P^0fiiw"alraady  outline,  such  as  curricula  flaKlbilityi  ^^rtunity  for  crea- 
gcl^Uiary/  breadth,  subject  matter  anrichment,  etc.,  but  also  to  explore 
'^iopad  areas,  I  would  think  it  exciting  to  sit  down  with  tha  top  students  in 
S^fi:  and  inquire  Inio  quescions  such  as  the  potential  of  industrial  arts' as  a 
^JSMrurse,  the  ^tmitlal  tor  promoting  piychokinetie  laarnlng,  the  philosophical 
^^^ioiii  of  craftsmanship^  tiia  social  dimensions  of  industrial  work,  and  the  affective 
3^Sl&ns^^6f  a^^aiecl^lner  whic    is  too  often  considered  only  as  a  developer  of  skills, 
^¥^h||Nf  as  you  haar  about  some  of  the  ways  an  honors  program  has  been  implamanted 
^  "^dvittiil^  arts  c^taxt,  you  will  consider  what  your  honors  program  QBm^6o  to  help 
lyj^i^  gup^rtor  aducation  for  your  superior  students*  " 


^fjhaf secretary  of  the  National  Collegiate  Honors  Council  is  Dr,  C,  Grey  Austin, 
Honors  IXrector,  The  Ohio  State  Hall,  164  W,  17th  Avanua, 

|£pbui^  Ohio  43210, 

ijvjfiotort  M,  Pirsig,  Zen  and  the  Art  of  Momrcycle  Maintananca,  Wm,  Morrow,  New 
5t^4,   Also  available  In  a  paperback  edition  from  Bantam  Books,  Inc.,  New  York, 

^ira^n  fi  a  fmfmu^  fri  fhe  Departmenr  af  Ms^erlsli  Sslincs  and  fnglniering  and  is  fh@  ChaimtQn  of 
im^Untverstfy  Hensrs  Prograrn  Commitrte  Qt  lows  Sfsfe  University,  Amei^  Iowa. 


iplJStudtnt  TBaching  Supervisor's  Role — Idantifying 
tefeKer  Competencies 


llAfl^  it  is  the  primsry  responsibility  of  the  classroom  teacher  Eo  pjide  the  learning 
fMHas  of  chlldr^i  the  primary  reiponiiblUty  of  the  student  teaching  supervlior  is  to 
rd^^  learning  acttvltiei  of  the  student  of  teaching.  The  lupervisor,  as  the  leader, 
ffiiidfcg  with  tha  students  of  teaching  in  the  clftss room/laboratory  situation*  both  as 
ra)!^<duU§  and  as  a  group.  In  the  procais  of  this  interaction^  ha  influencei  the  smdentSf 
Si^ei  intandonally  wldi  planned  behavior,  iometimes  consciously  without  planning, 
^pjfi^  without  awareness  of  his  behavior  and  the  affect  of  diii  behavior  on  the  learning 
^^^ss^-  The  supervisor,  than*  Is  continually  eKerting  influence  on  the  student  of  teach^ 
indlrecUy^^^ 

Areas  of  influence  are  numerous  and  vary  coniiderably  from  institution  to  Insti^ 
:  Uhdar  this  syitam  of  evaluation,  one  of  the  most  Im^rtant  regponsibillties  of  the 
fttt^^liUpjf  visor  is  to  properly  administer  the  several  components  of  the  system.  The 
Rowing  itams  summarize  die  college  supervisor- s  responsibilities: 

CemmuFtfcste  program  Qb|acflvas  ond  evsluatlvi  prQceduras  fo  sfudenfi  snd  sasperaHng 

The  nine  gstegerlei  @f  ^esehlng  €@m pawnee  thst  will  be  dessrl^d  In  greater  detail  In 
fc;     fhh  presentation  define  the  ab|eotlyes  of  the  field  praetieum.  The  sypervlser  seeki  to 
.    elsflfy  their  meflnlng  for  the  partialpants*  Often/  thli  entsili  adapting  them  to  spegfallied 
areos  of  Inttructlon  or  unusuol  eireumitanoes,  i 
Plan  with  dlitrlot  staff  an  spproprlote  schedule  of  training  eMperlenses  for  itudenti« 


Hftre,  tht  supervisor  deals  with  deolilwii  such  qsi 
a4  Time  for  schjet  tesehfng  by  the  beginner^ 
b«.  Time      lenan  plonnlngp 

€•  Time  ^  weekly  s^lnors  with  student  of  teaching* 

dm  Time  For  iysf»notlQ  observoHon  of  teoching  hy  the  student, 

e#  Time  for  dbiervatron  of  ond  visltotfons  by  the  student  with  building  support  itoff  spe^ 
eisltsti,  llbrarlani,  Gounselori,  loolol  workeri,  psyoholqglsts,  eto, 

f.  Time  fof  department,  foeulty  ond  PTA  meitlngi* 

Time  for  communfiy  exploration,  visits  to  other  bglldlngi. 

Although  the  student  teooher  Is  expected  to  devote  Full  time  to  his/her  sqhool  Qsilgnment, 
without  beeomirig  involved  In  other  course  or  part'^ttme  employment^  the  odtlvltles  plonned 
for  the  itwderit  must  not  represent  on  overload* 
3»  Guide  appropriate  pacing  of  the  itudents'  trolning  during  the  quorter* 

itydents  of  teoching  will  differ  In  how  much  responslbjllty  they  can  luccess^lly  occept 
Qt  different  periods  of  the  quarter  or  shelter.  When  Is  d  student  reody  to  plan  ond  teach  o 
l^son?  Whotklnd  of  o  leison?  A  unit?  Plan  and  teach  for  O  fell  doy?  ^oro  foil  week? 
These  are  very  important  declil™*  The  answer  to  each  dependi  to  a  great  extent  on  the 
Iridivldyal,  the  cooperating  teacher^  and  the  noture  of  the  leorning  groups.  The  supervisor 
is  in  a  key  position  to  encouragt  Indivldudtlzed  poclng* 
4*  Complete  of  leost  three  "rounds  oF  meaatrement"  and  four  "observotlon  cycles*'* 

Tlie  lyit^  of  evaluation  being  presinted  In  this  paper  emphaslies  ossassnent  of  a  sequence 
of  instruction  (unit)  rather  thdn  merely  Isolated  lessons*  Thus,  using  the  Meosgrement  of 
Student  Teaching  Performance  fomi,  the  supervisor  reviews  and  osieises  the  plonnfng  for  ot 
least  three  units  of  Insturction*  Similarly,  using  the  fomi  the  supervisor  reviews  and  ossesses 
the  student's  evalwatlon  of  th^e  same  units  of  instruction. 

As  ^rt  of  a  ''round  of  measurement^"  the  supervisor  schedules  at  leost  one  farmal  observo^" 
tlon  cycle*  A  pre-ebsery ation  confererice  should  be  scheduled  to  review  the  lesson  plons, 
taking  portlcular  note  of  their  relationship  to  the  unit  objectives*  Regardless  of  the  format 
used,  unit  plons  and  lesson  plans  sh^ld  be  a  part  of  the  tiM  proctica. 

The  second  stoge  of  the  obiervatl^  cycle,  the  octuol  observation  of  teaching^. yories  In 
lerigthf  depending  upon  the  noture  of  the  lesson  and  the  content  being  presented*  The  Meas^ 
urement  of  Student  Teaching  form  should  be  used  during  the  ^servotlon.  The  presence  or 
absence  of  the  relevant  performance  criteria  should  be  noted  ond  appropriate  comments  fotted 
In  the  ''Notes"  section.  The  finol  stoge  of  the  observation  cycle  Is  the  p^t-observotion 
conference*  The  reverse  side  of  the  form  used  In  observation  constitutes  a  record  of  the  con- 
ference* Items  of  particular  strength  as  well  ss  weaknesses  are  discussed.  Suggestions  and 
specific  plons  for  Improvement  ore  made.  / 

5,  Schedule,  plan  and  leod  weekly  seminars  with  all  assigned  stu'denti  of  teaching. 

These  ore  scheduled  on  a  day  and  of  o  timt  which  has  minimal  conflict  with  other  commit'^ 
ments  of  participants*  Seminar  objectives  pr^ots  ocbievement  by  students  of  the  nine  cote= 
gories  of  teaching  competence.  Starting  with  the  first  pertormance  criteria,  the  semlnor 
proceeds.  In  sequence,  to  identify  the  problems  experienced  by  the  student  In  applying  these 
criteria  in  their  individual  teaching  situotions.  By  dlscuislon,  students  exchange  suggestions 
for  solving  these  real  problems*  Af  the  end  of  the  quarter,  a  seminar  session  involving  stu- 
dents In  evoluoting  their  procticum  experience,  and  shored  with  the  student  teachers  prepar- 
ing to  go  into  the  program  in  the  succeeding  period,  has  proven  to  be  on  excellent  means  of 
getting  the  students  to  respond  to  fheir  practlcum  aisignment  In  ari  objective  manner* 

6,  Af  mid-quarter  and  at  the  end  of  the  quarter,  report  the  results  of  the  systematic  evotuotion 
of  each  student's  perfomiance» 

This  evaluation  system,  more  than  m^f,  demands  o  substantial  documented  record  of  stu- 
dent perfonnance*  While  normative  judgments  are  not  eliminated,  the  evoluotlon  process 
can  be  smoothed  out  If  data  »S  properly  gathered  and  recorded*  Rather  than  reporting  on  a 
"bod-good"  continuum,  this  sysfim  repots  on  the  basis  of  the  frequency  with  which  a  student 
demonitrotes  expected  ^llls.  Such  judgments  will  be  more  eoslly  mode  if  odequate  data  are 
kept,  loth  m|d=terTTi  and  final  evaluations  should  be  the  result  of  three-way  conferences 
involving  the  student,  cooperating  feacher  and  college  supervisor. 


CATfOOf^lEI  OF  TEACHING  COMPETENCE 

Three  broad  view§  of  teaching  have  been  used  to  gcnerare  nine  categories  of  teaching 
compatance*  These  nine  categories  conatltyt§^b%  framework  for  the  program*  They  are: 
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i^^^frar 


l^Jl^^tqtef  cieor  leamef  objecH  ve$* 

and  ufei  dlqj^Sitle  InfofmsHdrii 

UiN  pr^dyetfve  mansgMient/lnteracHon  proeedurti. 
J5i  iwljjjaf^^^^^^  of  Initryetion. 

^^^|Purp«e  of  Teacbirti  =  ^  • 

4:. : :  £«^U»am«^  make  edugaKonsI  pragreii* 
C t ^>  Rol«  of  Tedehe 

7,  Malftfeins  poslfive  relaHoni  with  professisnall. 
Si  /^fnfslni  poilfive  relstloni  with  leornen  and  psrenfi* 
9«  &dt!bitl  semmltment  to  the  prefiSSion  of  teaching* 

These  nine  eaia^riei  do  not  Include  everything  a  teacher  might  do,  Purpoielyi  they 
"tifeen  limiced  to  those  dimensioni  of  teaching  which  are  applicable  without  regard  to 
iJllOt^  grade  level  or  teaching  situation,  Furtherj  each  of  the  nine  categories  ii  com-^ 
fjnd  difficultp  Each  has  been  subdivided  into  ipecific  criteria  which,  when  consiitendy 
foMaed, '  c^nstttutes  maatery  of  that  categoryp    These  criteria  do  not  apply  Just  to 
;ltiners.    As  shared,  common  responsibilities  of  all  who  teaehj  these  criteria  are  the 
responsibilities  of  aU  profesaional  practitioners »  regardless  of  experience, 

rnie.rine  catego       of  teaching  competence  reflect  different  ways  of  thinking  about 
gachirig.     In  assessing  teaching  competence,  it  ii  eiseni^al  to  diicinguish  among  the 
Impose  of  teschingj  the  process  of  teaching  and  the  role  of  the  teacher.  Failure  to  con^ 
plder  ^  three  peripectives  of  teaching  skews  the  resulting  as iessment  or  evaluation, 

i^Purppse  of  Tesching  . 

;:/J^e  teacher  must  provide  learning  opportunities  that  produce  a  desired  change  in 
upUs,    In  shoift,  it  is  to  produce  learning.  There  is  subatantial  discusaion  and  dispute 
ffito  what  learning  opportunitlea  are  appropriate  and  what  learner  changes  represent 
l^ropriate  teaching  objectivea.    But  the  fact  remains  that  society  compels  youngsters 
Isttwid  school  for  the  purpose  of  improving  their  knowledge,  skills  and  attitudes,  Ac^ 
p>f4^^yt  one  part  of  the  assessment  of  teaching  must  incorporate  an  attempt  to  ^cu^ 
Sffi  the  results  of  learning,  i.e.,  in  terms  of  these  knowledges,  skillsi  and  actitudes, 
ESfttegory  slKi  *'Learnera  make  educational  progresSi"  relates  to  this  view  of  teaching, 
Ws  categoiy  suggests  that  teachers  should  be  held  accountable^  but  only  in  part ^  for 
aonstrating  that  their  pupils  have  made  gains  in  the  direction  intended. 

^{Tht  Process  of  Teaching 

Understandably,  many  are  reluctant  to  assess  teaching  only  in  terms  of  learning  out- 
Iqomes  or  results.  As  in  all  things  human,  leaching  is  ineMact;  the  causal  connection  be- 
|||Weiin  teacher  behavior  and  pupil  learning  is  not  completely  understood.  Generally,  a 
Ifiurgeon  is  not  held  legally  responsible  for  a  patient- a  death  if  generally  accepted  medical 
Iprobedures  have  been  folio  wed.  Too  many  variables  can  intervene  to  conclude  with  cer^ 
iti|inty  diat  the  surgeon  was  at  fault.  Similarly,  many  variables  are  at  play  in  teaching  that 
&X^.  simply  beyond  the  control  of  the  teacher.  Therefore,  much  of  the  assessment  of 
pSftching  focuses  on  the  proceis  of  inatruction  that  the  teacher  hag  adopted. 
Mft  -  Teaching  categorlea  one  through  five  summarize  the  process  of  teaching.  These 
pitegories  are  the  logical  derivatives  of  accumulated  eKperlenee  and  research.  They 
S6u8  on  ^e  generally  accepted  cycle  of  teachings  the  preparation  for.  Implementation 
evaluation  of  insti^ctlon.  Nonetheless,  it  is  quite  possible  that  a  properly  planned, 
^Sifeuted  and  evaluated  lesson  or  unit  of  instruction  will  not  result  In  significant  learning, 
Sipng  as  .tiie  student  of  teaching  analyzes  the  teaching  process  and  attempts  to  determine 
iHy  thgpurpose  of  teaching  was  not  achieved,  he  or  she  may  be  judged  to  have  performed 
^^Ue  competently  In  the  first  five  categories  of  teaching;  the  process  of  teaching, 

iThe  Field  Service  Program  has  gone  beyond  the  mare  naming  of  nine  categories  of 
fifelilifi^  Specific  performance  criteria  have  been  identified  for  each  category.  No  doubt, 
tp^adiquacy  of  these  criteria  may  be  debated.  Professionals  will  disagree  as  to  what 
Jiiesses  are  proper.  However,  all  professions  — medicine, law,  accounting,  engineering 
SffaVe  gener^y  accepted  processei  and  procedures  for  achieving  their  purpopes,^ 
^^pite  some  disagreement^  each  profession  can  state  a  set  of  processes  that  a  large 
jjL^rity  of  its  members  will  accept. 


|S?Tiii '  Hold  of  th«  Teasher 

^  ■^■■^  y-fK'  ttilrd  way  to  look  at  taaching  is  In  termi  of  the  aKpectationi  that  lociety  and  fte 
profasalon  Impoie  on  tha  parional  and  professional  behavior  of  taachers.  Deepita  desir- 
mUe  learning  outcomts  and  the  uee  of  generally  accepted  teaching  proceiiei,  a  teacher's 
¥  .  effecrtvtneis  may  be  enhanced  or  impaired  by  his  or  her  ability  to  interact  with  coU 
I;/  leagueg,  pupils  or  parenti.  Therefore,  an  esiential  third  perspective  of  teaching  focusei 
iv:  :  on  the  way  in  which  an  individual  responds  to  the  reasonabla  expectations  of  others. 
^  "Categories  seven  tiirough  nine  deal  with  this  view  of  ttaching. 

Implications  for  ^udents  of  Teaching 

The  Field  Servlcea  Program  attempts  to  incorporate  all  three  views  of  teaching  into 
in^ /tfie  asiessment  of  a  swdent's  work.  All  students  should  eKpect  to  have  their  work  viewed 
h  from  the  pafspactlves  of  '^Did  the  pupils  laarn?"  Ware  generally  accepted  taaching 
r-  proeeises  use§?'*  and  '"Can  the  student  satisfy  the  aKpectationa  that  society  and  the  pro- 
'     feision.  Inapose  on  teachers?*'    In  the  broadest  sense,  than,  the  objaetlves  of  all  student 

^  ceaching  programs  are  twofold^ 
^  "  '      1,  To  provide  a  student  of  taaching  with  an  opporiunicy  to  practice,  refine  and  re^ 
V  '  '  ^peat^y  damonstrate  competence  in  all  of  the  stated  categories  of  teaching;  and 

':'  2,  To  documai]t  for  the  state  and  the  profession  that  the  student  of  teaching  has 

;  demonstrated  sufflciant  competence  to  warrant  granting  a  license  to  teach, 

THE  OPf  RATIONAL  MEANING  OF  THE  NINE 
CATfOORIES  OF  TEACHINO  COMPETENCE 

Each  category  of  teaching  competence  will  have  operational  meaning  for  the  student 
of  teaching  when: 

1,  He/she  can  recognize  the  competency  whan  he/ahc  observes  its  practice  In  a  real, 
teaching  situation, 

2*  He/she  can  Judge  how  well  the  competancy  was  demonstrated  when  ha/she  ob- 
serves its  practice  in  a  real  teaching  situation* 
3*  He/she  can  dernonatraie  it  in  a  real  teaching  situation  when  needed* 

Csrtagorlii  of  Tacichlng  Csnnpiteneiei    The  P poets i  of  Tiaehinf 

COMPETENCY  ONE:  Formulates  Clear  Learner  Obiectiveg 

TMs  relates  to  what  a  teacher  wants  to  accomplish.  There  is  an  important  ethical 
principle  of  consumer  protection  involved  here.  Learners  have  the  right  to  know  what  the 
expected  outeomei  of  dally  lessons  and  teaching  units  are,  Objactives  should  be  clear 
and  specific  (observable  or  measurable)  in  order  to  permit  teacher  and  youngster  to  know 
when  they  have  been  achieved.  In  addition,  objectives  must  be  appropriate  or  Justifiable 
in  terms  of  exliting  educational  goals,  the  age  and  grade  of  leamerSj  and  the  philosophy 
and  values  of  the  community* 
Criterion  l,a^  Objectives  ware  clearly  stated. 

The  teacher  provides  pupils  with  statements  of  objectives  for  both  daily  lessons  and 
units  in  terms  which  the  students  can  understand. 
Criterion  l,b:  Objectives  provided  a  dally  focus  for  teaching,-^..  , 

Without  clearly  stated  objectives,  daily  teaching  strategies  and  learning  activities 
often  become  ends  in  ihomselvas  rather  than  means  to  a  planned  outcome*  Objectives 
must  be  the  determinant  of  teaching  strategies  and  learner  activities. 
Criterion  Lci  Objectives  reflected  the  program  goals  of  the  subject  area* 

By  maintaining  compatihilliy  between  course  goals  and  specific  unit  or  lesson  objec- 
tives and  by  making  this  relationship  known  to  learners,  the  teacher  helps  learnars  to 
see  how  the  parts  contribute  to  the  whole*  Poor  performance  on  this  criterion  Is  often 
reflactad  in  the  following  question  nsked  by  siudrnts:  "Why  are  we  doing  this?" 
Criterion  l,d.:  Objectives  included  both  simple  and  compleK  learning  outcomes. 

The  teacher  provides  learners  wiuif  opportunities  to  go  beyond  simple  recall  to  apply 
what  they  have  learned  to  new  situations  and  to  develop  and  defend  their  own  solutions: 
to  problems. 

Criterion  Objectives  considorod  attitudes  and  physical  abiUiies  as  well  as  thinkings 

skills.  r\ 
The  teacher's  instructional  program  includes  objectlvoi  focusing  on  intellectual;i 
activity,  attitudes  and  motor  development. 


-il^NGY  TWOi :  Coilacts  and  Uses  Dia^osttc  Information 

^li^pibsii,  ai  a  ftmctlon  of  initructlon,  requlrei  ttiat  you  InitlaUy  and  continuouily 
"l^^teirnaflori  that  allowi  you  to  make  the  beet  posaible  deciiion  about  objectivei 
li^pyitif s  for  aach  Individual  leamer.  Also,  keep  In  mind  that  euch  diagnoiis  should 
"  ¥^e;learner  as  a  coUeetar  and  interpreter  of  information, 
..^&  2>a,-  Identified  leamars'  entering  level  of  performance. 

sTIfte^focui  in  on  die  leamer.  What  performances  and  knowledges  does  the  leamer 
^^ff tlatlvt  to  Ae  lesson  to  be  laughf? 

p3iil^3rtfc2^b*:  Prerequisite  skiUs  and  abilities  were  identified* 

tef^rAsCopos^d  to  3 A,,  this  item  may  be  viewed  as  content- related.  That  is,  what  must 
^Jrie^d  taiow  in  order  to  profit  from  the  leason?  What  are  the  prerequlsltea  of  the  con- 
^wb^tD  be  taught? 

E^it^idfi         Information  was  collected^  using  formal  and  Informal  procedures. 

Teacher  uses  fdrmal  and  informal  testing  and  observations  to  determine  whiit  knowU 
^4ge,and  sklUi  swdents  pQSsess  in  an  area  prior  to  Introducing  it* 
O&flterlon  2 A*:  Diagnostic  Information  was  used  in  adjusting  units  and  lessons. 

Objectives  are  revised  in  light  of  new  information  regarding  the  limits  of  learners, 
land  strateglei  are  altered  In  reeponie  to  changes  in  the  learners'  moods  and  atcitudes 
%s  well  as  abilitieB. 

^iSpMPETENCV  THREE;  Uses  Planned  Strategies  and  Activities 

Selecting  appropriate  strategies  and  activities  is  a  broad  function  of  instruction  that 
!takes  place  after  die  instructor  has  formulated  program  objectives  and  has  gathered 
^'liapibitlc  data  about  each  learner.  With  clear  and  appropriate  objectives  and  sufficient 
Siiagnoitic  data,  the  instructor  is  ina  position  to  deal  with  questions  of  how,  when  and  with 
&tia^ 

Making  educated  guesses  or  hypothesizing  have  been  suggested  as  terms  that  sum- 
Imarlze  what  is  involved  in  this  function  of  instruction.  The  teacher  predicts  that  a  cer- 
Sbain  set  of  activities  will  work  and  uses  b^ibsequent  measures  of  learner  performance  as 
f^the  test  of  that  prediction* 

H^^:'-  : -^l^m,  tttere  are  two  classes  of  competencies  Involved  in  this  function.  One  is  that  of 
^making  the  initial  selection  of  activities  (the  educated  guesses)  or  determining  how  to  go 
'abbut  choosing  among  the  myriad  of  possible  activities,  materials,  and  strategies.  The 
igac^d  has  to  do  with  insuring  ttiat  the  activities  and  strategies  include  sufficient  oppor- 
Iwhity  for  evaluation,  since  that  Is  the  ultimate  test  of  the  appropriateness  of  the  strate- 
ll^es  and  activities, 

Ictiterlon  3,a,:  Strategies  fit  the  stated  objectives. 

As  much  as  possible!  the  methods  the  teacher  uses  should  permit  the  learner  to 
■  develop  and  demonstrate  the  objective  to  be  learned, 
i^Cyiterion  3,b^  Strategies  accommodated  alternative  learning  styles, 
k^-'     The  teacher  provides  or  suggests  different  learning  methods  to  attain  stated  goals 
land  accepts  appropriate  student^ initiated  methods, 
fcrlterion  3,c,:  Used  some  strategies  that  promote  creative  thinking, 
S      CHfferent  student  responses  (divergent  outcomes)  often  are  the  most  appropriate 
;  teaching  objective*    This  contrasts  with  the  more  frequent  objective  of  having  students 
Sjytapond  with  the  same  answer  (convergent outcomes),  Uessons  and  units  should  re^larly 
phelude  some  such  strategies, 

^Griterion  3.d.:    Strategies  included  all  elements  of  o  leison  (motlvationi  involvement, 

V  feedback,  practice  and  summary), 

Sn  Each  lesson  should  include  each  of  these  components.  The  student  should  have  a 
ieiear  reason  for  omitting  any.  The  criterion  is  satisfied  only  when  all  elements  are  In- 
i^jeluded  or  their  abience  Is  adequately  explained, 

"Criterion  3,e>:  Strategies  reflected  teacher's  mnstery  of  aubject  being  taught, 

A  Itii'bn  Is  completed  without  teacher  referring  to  a  text  or  similar  resource,  atu- 
p'dtm  questions  related  to  the  subject  matter  ore  correctly  answered,  and  the  teacher  can 
lila^Tate  about  the  topic. 

mL-- : 

ICOMPETENCV  FOUR:  Uses  Productive  Mnnngemenj/Mernetlon  Procedures, 
h'-^  ■  This  competency  requires  you lo  begin  mastering  a  rather  large  and  diverse  reper- 
tieire  of  skills -some  of  which  are  rather  universally  used  (e,g,j  questioning,  verbal  re- 
ilnforGemmt,  corrective  feedback^  classroom  management  and  pacing  skiUs),  Other  skills 
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somewhat  umfflia  to  a  particular  strategy  or  activity  (e,g„  lecturing,  inquiry,  labora- 
.|j,j^y  experiments  and  demonitrations),  . 
^ B^terion  4.a^  Phyiical  environmanti  promoted  efficient  learning, 
'i^l^i  The  Instructor  nnust  realize  that  diifferant  learning  experiences  can  besE«  take  place 
dl^erent  learning  envlronmenti.     As  a  result,  the  instructor  must  not  be  afraid  to 
manipiilate  the  setting* 

.CrlterlQD  4^h^ i  Insttuctions  and  procedures  were  understood  by  learners. 
^^^^^^^  ■    to^  must  be  given  in  a  clear,  precise  manner  in  a  climate  chat  is  calm.  Thus, 

must  be  taken  to  see  that  students  are  attentive  and  responsive  while  succinct, 
^ :  announcements  and  directions  are  given. 

v^Crlterto  4.C.;  Voice,  language  and  physical  bearing  promoted  efficient  learning, 
,  ,v   ,  The  teacher -s  voice  carries  well  and  features  a  variaty  of  tonal  qualities  which  help 
^.h^d  interest.    Oral  sratements  are  delivered  dynamically  ^  with  obvious  energy  and  en- 
rv  thuslaim  behind  them.  Language  li  carefully  chosen  but  not  uncolorfuL  There  is  aware- 

nasi  that  new  vocabulary  can  be  taught  in  the  course  of  a  lecture  or  discussion  without 
.  making  too  much  of  it.  The  teacher's  posture  and  physical  presence  indicate  health  and 

vitality. 

Crlterjon  4.d.:  Instructional  materials  were  appropriate  to  content  and  strategies. 

The  teacher  provided  pupils  with  an  adequate  and  suitable  variety  of  materials  and 
.equipment  which  made  possible  and  enhanced  the  learning  of  the  skills,  understandinis 
and  attitudes  to  be  attained, 

Criterton  4.e.:  A  calm,  productive  learning  environment  wag  maintained,' 

The  teacher  assumed  responsibility  for  selecting  strategies  which  were  effective  in 
structuring  claasroom  activltlei  and  which  encouraged  efficient  and  orderly  pupU  learn- 
ing to  occur.  Disruptive  behavior  is  minimized. 

Criterion  4.f,:  Learners  felt  free  to  ask  questions  and  make  comments. 

The  teacher  provides  opportunities  and  time  for  individual  and  group  concerns,  com- 
m«its  and  questions.  By  the  teacher's  open  and  responsive  manner  and  respect  for  pupils* 
the  latter  want  to  ask  questioni  and  make  comments.  -  » 

Criterion  4^  Pacing  of  lessons  was  flexible,  related  to  leamer  needs. 

Teachers  must  be  flexible,  knowing  when  to  slow  down,  speed  up  or  make  a  detour. 
When  plans  or  strategies  are  changed,  the  teacher  has  a  reason  that  makes  sense.  Objec- 
tives and  strategies  muat  be  careftjlly  planned  in  terms  of  the  probable  time  it  will  take 
to  achieve  or  implement  them. 

Criterjon  4,h,:  Self-direction  in  learning  was  promoted. 

The  teacher  provides  opportunities  for  self- selection,  self- pacing,  a  elf- evaluation  to 
individuals  and  groups  to  promote  self-direction  in  learning, 

COMPETENCY  FIVE:  Evaluatei  the  Effectiveness  of  Instruction 

The  effective  ceacher  always  asks  and  tries  to.  answer  the  question:  "is  my  instruc- 
tional  program  reiulting  In  progross  (desirable  change)  on  the  part  of  each  leamer?"  It 
ii  irresponsible  not  to  take  the  time  and  effort  to  determine  the  effects  of  a  well-planned 
instructional  program.  The  five  competencies  dealing  with  the  process  of  teaching  are 
intended  to  bring  about  the  systematic  developmentof  increasingly  more  effective  instruc-  = 
tlon  for  all  kinds  ofleamers  under  a  variety  of  conditions.  But  the  two  categories  of  com- 
petence central  to  viewing  the  teaching  as  n  process  are  the  evaluation  of  instruction  and 
formidation  of  appropriate  objectives  for  learners. 

Criterion  5. a.:  Both  formal  and  informal  evaluation  procedures  were  used. 

Evaluation  of  instruction  involves  both  student  and  teacher.  Teachers  will  provide 
instruments  for  formal  evaluation  and  provide  situations  for  informal  evaluation.  Evalua- 
tion wm  be  continuous  throughout  the  teaching-learning  process. 
Criterion  5^^.:  I^esults  of  evaluation  guided  subsequent  instruction. 

Teacher  uses  results  of  evaluation  in  the  construction  of  future  objectives  and  in  the  "tl 
modification  uf  teaching  strategies,  m 
Criterion  S.c:  Learners  were  encouraged  to  engage  in  self'^evaluation,  i 

Students  are  involved  in  a  process  whereby  they  evaluate  their  own  work,  effort,  and  1 
progress, 

Tha  Cdte^ry  of  T^chlng  Compatenei  Rtloted  to  the  Purpost  of  Teaching 

COMPETENCY  SIX:  Learners  Make  i:^ducatiQnal  Proaregs 

This  category  deals  wFth  the  critical  matter  of  student  progrew.  The  entire  instruc- 
tional process  is  aimed  coward  this  tangent.  The  lessons  taught  may  be  fun  and  appear  to 
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it»S-^^But^'^ If  there  Is  no  IncUcattett  of  swd^t  progresi,  then  there  ig  cause  for 
Meiily^;  a^^  catep^riei  ought  to  relate  directly  to  the  educational 

|ojf^%iearnerg.  If  all  of  tiie  above  categories  were  mett  tiien  learner  progress 

.^^fi^t^t,  this  category  ii  based  on  the  objectlvei  of  flie  unit  of  instructton* 
j^^i  todieate  tot  ie  objectlvei  were  accompllihed  and  that  the  growth  of 
||^ijs^t,^isld  ba^^cted,  given  Ws  clasSp  this  material  and  these  cireum- 

loiftiS.a.;^^  Leai-ners  shQwed  increased  knowiedge  and  comprehension, 
iSWt^OT  deaJls  wlds  pupil  growth  in      lowest  levels  of  learning,  that  of  learn» 
BW^orffistl^-Or  skills.  This  category  would  deal  wltfi  shared  Itemi  such  as  re- 
ff^rottJ^dsWis  facts,  operations,  proeeiseSj  etc.  The  basic  question  to  be  asked 
tte  knowledge  level  objecdves  that  were  established  by  the 
"^^^^foiven  the  tim    materials  and  clrcumstancesj  are  the  pupil  gains  approxi- 

 could  be  ejected? 

_Wirld^^^fe-r  -L#ari3 trs  showed  increased  ability  to  apply  knowledge. 
^WW4},^&«ipn  dials  with  learner  gains  which  go  beyond  the  acquisition  of  kjiowledge, 
^^^W^^  die  focus  should  be  on  "diose  objectives  which  call  for  the  application  of 
1^^^       bncf  againi  the  objectives  Stated  by  the  teacher  should  be  reviewed.  Were 
g^^^ibtf^ea  that  called  for  tiie  application  of  knowledge  met?  Given  the  time,  mate- 


are  the  pupU  gains  in  appiying  knowledge  approKimately  what 


^todl^trc^imstaneesj 
^ij|SKtx^e€ted? 

Ipr^ifttCj  .  Laarners  showed  desired  changes  in  attitudes  and  appreciations. 
""T^tSSer  obtains  information  that  indicates  that  students  have  or  have  not  made 
^j^-ehthges  (or  maintained  desirable  behavior)  regarding  attitudei  and/or  appre- 

^Lti^fin  6^d, I  Learners  showed  increased  psychomotor  skills. 

|B^P[pi  criterion  may  be  obvious  for  such  classes  as  phyiical  education  or  industrial 

m^filfpy^yey,  assisting  youngsters  improve  their  dexterity  in  manipulating  equipment 

Klltoiir-ew^  Is  an  appropriate  objective  for  most  classes. 

K^jWftii  6.1  j  Learners  were  aware  of  their  own  accomplishments. 

fc^sTp ^provide  le.^rn^^^    relnforcementj  it  is  essential  that  each  student  knows  and  can 

aS&mfltte  his  or  her  gains  in  leaining. 

^"^ilteSiSgorlts  ©f  T^ching  Connptttnea  Related  to  the  Role  ©f  the  Teacher 
Sl^ETENCY  SEVrlK-f  Maintelns  Positive  Relations  with  Profesiionals 
pirisp  often  studema  of  teSching  mistake  lack  of  sensitivity  for  candor.  In  an  effort  to 
^  JliSj^  ^d  candid,  fliey  make  negative  remarks  or  imply  negative  opinions  about  ^e 
^iSiiAg  of  others.  Such  behavior  usually  reflects  arrogance  and  an  insensitivlty  to  others, 
telae&rs  ihust  develop  a  tolerance  for  different  teaching  styles,  strategias  and  values  in 
OTlSM'lto  permit  career-long  professional  growdi. 

'  "'''1^  to  assessing  student  teacher  perfbrmance  in  this  area,  it  would  seem  best  to  use 
evidence  to  die  contrary'*  procedure.  That  is,  periodically^  the  supervisor  (or 
'  iting  teacher)  asks  the  questions    *'Dq  I  have  any  evidence  to  Indicate  tfiat  this 
^9^t  teachar  is  not  maintaining  positive  relations  with  profaisionals?*'  If  the  answer 
tenp,  flien  the  student  teacher  is  rated  with  a  (+)  or  yes  on  the  appropriate  form  for  that 
If  there  is  evidence  of  negative  relations,  a  (-)  or  no  rating  is  marked  for  that 
^^a^  and  of  course,  the  evidence  and  its  implications  are  discussed  witii  the  student 

^terion  7.i.i  Discussed  iisues  tactfully, 

pf^e  teacher^  when  working  with  other  professionals,  behaved  in  a  manner  that  re- 
^^teld  iensitivlty  to  the  feelings  and  ideas  of  others,  Examples  of  tactful  vs.  tactless 
Wui3  include  the  following  and  might  occur  In  fauulty  meetings,  conferances, 
^IpS  contacts,  the  leaehers'  lounge, 
jferti^nbn  7.b.;  Worked  productively  with  others, 

te'^^j^quendy,  students  have  preconceived  notions  how  to  work  with  youngsters  and 
Hlilt  the  ideag  of  other  teachers.  The  practicum  is  short,  and  the  student  la  the  guest 
ll^btiief .   It  Is  essential  to  maximize  the  learning  potential  of  the  experience  by  being 

i^tO^iand  contributing  to  the  ichoors  staff  and  program, 
gii^iM^  7,c,:  Kept  privileged  Information  confidential, 
gfhe:  teacher  does  not  divulge  privileged  information  gained  from  studonts  or  parents, 
f;gatned  informally  or  in  private  conference. 
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COMPETENCY  EIGHT:  Maintains  Pogitive  Relations  with  Learners  and  Parents, 

The  teacher  seekg  to  build  upon  the  strengths  of  b^^^  in  the 

tnannar  in  which  he  or  she  talks  to  thonij  in  the  attitude  of  acceptance  of  each  child  and 
parent  as  a  capable  perHon  and  In  the  way  in  which  he  or  she  plans  for  successful  experi- 
ences and  responses.  Each  learner  is  respected  for  his  or  lier  own  unique  responses 
and  characteristics,  The  teacher  avoids  comparisons  and  labeling  phrases,  teth  when 
counseling  learners  and  conferencing  with  parents. 

Criterion  i,a,_:  Developed  and  supported  the  learners'  sense  of  self-worth. 

The  teacher  accepts  learners'  contributions  and  gives  positive  reactions  to  them* 
C rite r Ion  8,b.:  Accepted  leamersp  regardless  of  ability  or  background, 

The  teacher  plani  activities  in  which  the  learners  can  achieve  success  at  different 
levels.  The  teacher  aiso  plans  CKperiences  which  recognize  that  the  learners  come  from 
varying  economic,  cultural  and  racial  backgrounds  and  imply  that  he  or  she  values  the 
heritage  of  all  children. 

Criterion  8,c,;  Maintained  the  confidence  of  parents. 

The  teacher  maintains  confidence  ofparents  through  communications  with  them.  This 
li  done  through  attending  PTA  meetings  and  Open  House,  as  well  as  parent-teacher  con- 
ferences or  sending  notes  home.  In  conferencep  the  teacher  should  avoid  educational  jar- 
gon and  be  specifiCi  using  examples  to  illustrate  comments.  Be  mindful  that,  to  a  large 
extenti  parents  form  their  perceptions  of  teachers  from  what  their  youngsters  say* 

COMPETENCY  NINE:  Exhibits  Commitment  to  the  Profession  of  Teaching. 

Perhaps  this  is  the  most  difficult  area  to  assess,  and  yet  in  many  ways  it  is  the  most 
important*  In  a  time  when  the  society  has  tlie  luxury  of  selecting  the  best  teachers  from 
among  many  who  are  available,  this  element  may  be  a  very  influential  factor  in  hiring 
decliions.  Principals  and  parents  are  both  looking  for  the  kind  of  person  who  will  continue 
to  grow  professionally  through  an  entire  career.  Capacity  for  self=examination  and  de- 
termination to  changei  adopt  new  techniqueSj  and  respond  to  suggestions  for  improvement 
are  indicators  of  this  vital  component  of  teaching. 

Criterion  93.:  Responded  positively  to  suggestions  for  professional  improvement. 

The  teacher  shows  genuine  appreciation  for  suggestions  made  by  field  supervisor 
or  clinical  professor  by  thanking  them  for  offering  the  suggestion,  asking  them  for  spe- 
cific help  in  implementing  that  suggestion  in  his  teaching  behavior  and  actually  following 
tiirough,  making  the  suggested  change. 

Criterion  9*b*:  Sought  suggestions  for  professional  improvement. 

The  student  of  teaching  provides  supervisors  with  self- evaluations  of  teaching  per- 
formances in  the  classroom  and  related  performances  in  other  school  activities  and 
requeits  specific  assistance  following  each  major  endeavor.  Comments  or  suggestions' 
may  be  solicited  from  pupils. 

Criterion  9,c*:  Contributed  to  development  of  improved  programs. 

With  the  advice  and  support  of  supervisorSj  a  student  of  teaching  may  take  special 
efforts  to  enrich  or  revise  an  existing  unit  or  part  of  an  instructional  program.  Alter- 
nativelyi  this  can  related  to  the  student's  efforts  to  improve  his  or  her  own  technical 
skills  of  teaching* 

Criterion  9*d>:  Accepted  responsibilities  of  the  professional  teacher. 

There  is  more  to  teaching  than  Interacting  with  youngsters  or  diseminating  Informa- 
tion about  a  favorite  subject.  Some  of  the  responsibliitiesg  such  as  planning  for  instruc- 
tion*  evaluating  the  resultSj  supervising  youngsters  and  committee  workj  are  often  not 
as  enjoyable  as  teaching.  But,  in  fact^  they  are  as  much  a  part  of  teaching  as  talking 
with  youngsters.  Failure  to  attend  to  some  of  these  parts  of  the  role  of  teaching  indi- 
cates a  serious  weakness  In  the  commitment  to  teaching. 
Criterion  9*e*:  Modified  teaching  behavior  on  basis  of  self-evaluation. 

There  are  several  sources  of  feedback  regarding  the  process  of  teachtLg— super- 
visors! pupilSg  other  st^jdents  and  teachers.  However,  all  of  these  factors  must  be  filtered 
through  the  st5dent*s  ovti  perception  of  events*  Therefore^  it  Is  essential  for  students  of 
teaching,  to  strive  to  attain  a  degree  of  detachment  from  their  o^ii  teaching  In  order  to 
be  as  objective  as  possible  in  assessing  it  themselves. 


As  has  been  indicated  In  this  presentation^  the  student  teacher  supervisor  exerts 
much  influence  on  the  snident  of.  teaching  and,  in  turn,  on  the  learners.  His  role  in  the 
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^^p^*itrvice  preparation  of  the  teacher  is  a  complex  one  that  demands  that  he  be  an  ad- 
xatnliGfator,  counselor  and  educatort  with  more  and  more  responsibility  being  placed  upon 
-r^m  Jp  aid  ii  selecting  competent  teachers  for  the  public  ichools.  No  longer  is  a  visit  to 
=^  'tot  dassroom  or  laboratory  to  see  the  student  of  teaching  adequate*  He  must  be  com- 
!l^^ttely  familiar  with  the  subject  area  as  well  as  with  the  process  of  determining  what 
ffjgDiiitltutss  a  competent  teacher* 

■r^  .  No  longer  is  ^ere  a  great  teacher  shortage*  as  was  wimesaed  10  or  IS  years  ago 
,  wh^  anyone  who  completed  a  teacher  preparation  degree,  regardless  of  his  ability  to 
Spirform.  in  tiie  classroom,  could  get  a  teaching  position.  Society  is  demanding  that  the 
:^teachers  of  today  be  able  to  demonstrate  many  competencies  other  than  knowledge  of  the 
ii^Ject  matter.  The  basic  competencies  have  been  outlined  in  this  preaentation*  It  then 
r  bacomei  ihm  responsibility  ofthesuperyisor,asweUas  the  cooperating  teacher,  to  assess 
-the  eompttence  of  the  student  of  teaching  to  determine  his  level  of  competence  as  a 
:  taaeher,  based  on  th#  established  criteria*  A  great  responsibility  Is  now  being  placed 
:,on  the  supervisor  to  assist  in  the  selection  of  competent  teachers  for  the  schools  of  the 
^^narton. 

Mtterial  for  tills  presentation  has  been  extracted  from  the  Handbook  for  Students  of 
^.Teaching,  Western  Washington  State  College,  Bellingham,  Wash*,  by  permission  of  Dr* 
•  Leonard  Savitch,  Director  of  the  Office  of  Field  Services* 

Dfi  Moon  li  Q  member  of  the  faeyhy  sf  fhe  DijMrtmenf  of  Technology  at  Weifern  Washington  State  Col= 
V  legft/  lellmghsm,  Wssh* 


Teaching  NIC:  Basic  Concepts  and  Instructional  Procedures 
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This  presentation  has  been  developed  to  meet  two  primary  objectives. 
1,  Provide  the  audience  with  some  realistic  instructional  alternatives  for  giving  stu- 
dents learning  experiences  related  to  numerically  controlled  machining  proceases. 
2*  Provide  the  AIAA  Research  Committee  widi  a  progress  report  on  the  development 

of  an  Instnictional  package  for  teaching  N/C  concepts. 
Much  of  die  material  to  be  previewed  today  has  been  drawn  from  the  writer's  disser- 
i  tation  (Ptoe,  1974)*  The  writer  was  contacted  by  the  Research  Committee  with  the  notion 
;  rAat  perhaps  the  existing  instructional  package  developed  during  his  research  on  numerical 
"  control  could  be  adapted  for  diaaemination  through  AIAA,   This  proposal  was  accepted 
by  the  writer  and  thus,  the  progress  report  today. 

THE  PROBLEM 

Automation  is  such  a  major  historical  phenomenon  that  many  have  considered  its 
;  yiception  to  be  the  start  of  die  Second  Industrial  Revolution,  Regardless  of  what  label 
-  blitortmi  finally  apply  to  this  phenomenonj  "It  is  clear  that  a  dynamic  force  of  great 
f  potential  has  broken  looser  and  tiiat  we  will  suffer  greatly  if  we  do  not  study  its  impUca-' 
trtlons  and  try  to  deal  intelligentiy  witii  some  of  them  (Evans  k  Amsteint  1962,  p.  2)," 
'  The  technological  and  societal  changes  which  have  occurred  as  a  result  of  thr  advent  of 
g^automated  and  cybemated  manufac wring,  and  service  operations  are  astoundL  4*  Some 
et4taplicationi  for  industrial  arts  education  wldi  regard  to  automation  and  technological 
change  can  be  gleaned  from  Wriston's  (1962)  statement* 

almost  fl  e©ntury^  sine©  the  pqssoge  of  the  Morrill  Aet,  t^  mych  emphasis  hos  bein  plaeed 
§'        en  nsrfew  vQeatlonQl  tfsmlngs  There  is  need  for  refomi  in  this  sreai  tfefiiendeul  stresi  must  be 
I  laid  ypon  principles  rethtr  than  teehniqyei.  Mere  proeedyres  incfeasingly  btoome  ©biplete  be^ 

fore  they  ean  be  taught^  mgeh  less  applied,  IdyQatlon  shgyld  sIm  for  the  deyelopnient  ©f  flexi- 
'^-^        bility  to  help  i^ople  shift  from  one  f©nn  of  woric  t©  enofher  when  necesssry  (p,  172)* 
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Induatrial  arts  has  for  mahy  years  professed  to  be  a  part  of  general  education  where 
itudents  study  the  industrial  and  technological  nature  of  our  society.  Few  industrlnl  arts 
tducators  would  reject  the  notion  that  students  should  have  a  general  underatanding  of 
automation  and  eKperlenLeH  whUMi  expose  them  to  some  of  the  basic  automated  manufac- 
turing processee.  Mowever,  rcKuarch  studiuH  by  Hoover  (1067)  and  Baker  (1971)  clearly 
indicate  that  industrial  arts  teacher  education  institutions  are  not  providing  instruction 
that  reflects  modem  manufacturing  processes  to  the  extent  that  they  should.  As  an  exam- 
ple. Baker's  study  found  that  ^6,4  percent  of  the  industrial  arts  teacher  educators  sur» 
veyed  agreed  with  industrial  personnel  that  automation  and  cybernetics  should  be  included 
as  a  major  component  of  the  curriculum,  fiowever,  only  61.9  percent  of  the  same  institU'* 
tions  offered  studies  of  automation  as  significant  part  of  their  program. 

Baker  also  surveyed  the  relative  value  of  28  automated  systems  to  manufacturing 
Industriei,  One  of  the  most  highly  valued  systems  was  nuinerically  controlled  (N/C) 
equipment  which  85  percent  of  the  industrialists  rated  as  "very  valuable,"  15  percent 
as  "of  some  value"  and  zero  percent  as  ''not  of  value."  (p,  85)  These  rarings  were 
second  only  to  those  received  for  digital  computers.  The  industrial  arts  teacher  educators 
rated  N/C  machining  65  percent,  35  percent  and  zero  percent,  respectively.  Further 
support  is  added  to  the  importance  of  the  N/C  machining  concept  through  Hoover's  study 
which  indicates  that  100  percent  of  the  production  executives  surveyed  felt  that  the  future 
use  of  N/C  equipment  would  increase* 

HQover*s  research  uncovered  another  significant  finding  which  generates  another 
concern.  Of  those  industrial  arts  teacher  educators  surveyed  who  taught  numerical  con- 
trol concepts,  74,8  percent  relied  on  the  lecture  method  as  the  predominant  means  of 
conveying  those  concepts* 

The  foregoing  findings  evoke  the  following  questions; 

1.  What  type  of  instructional  methods  should  be  employed  to  teach  the  basic  concepts 
of  numerical  control  machining  effectively  and  efficientiy? 

2.  What  type  of  hands-on  activities  could  be  developed  that  would  provide  the  student 
with  experiences  in  applying  N/C  concepts? 

SOME  INSTRUCTIONAL  CONSIDERATIONS 

A  review  of  the  instructional  materials  that  are  currently  available  to  teach  about 
automation,  and  particularly  N/C  machine  tools,  revealed  a  proliferation  of  various  media. 
The  possibilities  for  providing  educational  activities  related  to  numerical  control  are  not 
as  numerous,  Csont  (1966)  notes  the  excessivey  high  expenses  involved  in  equipping  a 
laboratory  with  N/C  equipment.  Numerically  controlled  machines  will  range  from  $10,000 
to  $100,000  and  moT"  Westling's  article  (1966),  "Teaching  to  Understand  the  Funda- 
mentals of  Numerical  Control,"  suggests  that  N/C  principles  can  be  taught  without  having 
a  numerical  control  system  in  the  laboratory.  Instructional  materials  can  be  used  to 
teach  the  basic  concepts.  However^  the  instructional  materials  as  proposed  by  Westling 
do  not  provide  hands-on  activities. 

If  the  cost  of  N/C  equipment  is  excessive,  what  kind  of  hands-on  activity  can  be  pro^ 
vided  that  will  still  include  the  basic  operational  concepts?  The  results  of  Crowder's 
(1968)  doctoral  thesis  showed  increased  learning  and  retention  of  selected  general  shop 
units  when  the  use  of  instructional  models  was  compared  with  conventional  methods, 

Taylor  and  Christensen  (1967)  provide  further  direction  to  the  idea  of  employing 
models  of  systems  for  purposes  of  instruction^ 

If  ii  gn  audiQ-viluQl  maKim  ihoi  midlQ  esn  be  uHll^ed  ts  bring  t©  fht  l#Qrner  esparlencei 
fhdf  Qfe  beysnd  the  reSBuress  of  the  local  school  lyitem  and  nsf  dfreetly  QEcessibla  to  the  closs- 
fooffi  (p.  IS).  ^ . . 

Experiinct  In  the  ipaea  program  providel  convincing  evidenc©  of  the  value  of  ilmuiqHon  as 
a  rtiigni  of  giving  'fhe  studenf  pfe-employment  experience  through  procedyres  lels  experislve  or 
hdzsrdoui  than  the  actual  operations*  Medio  could  be  employed  to  give  the  student  simulated 
experiences  on  highly  ejcpenslye  machinei  or  mochines  currently  used  in  Industries  but  not  avail- 
Qble  to  schools  because  of  cost,  ipace,  or  other  factors,  Simylotion  would  presumably  reduce 
the  amount  of  time  that  individual  students  would  need  to  spend  on  drill  and  practice  on  the 
flctuol  machine  (p,  19), 

The  foregoing  notions  suggest  that  simulation  systems  may: 
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-r  1,  Srtmulate  interest  In  the  subject  area, 
fej  -^y   2,-  Provide  for  tangible  and  practical  applications  of  the  concepts  being  studied, 
3-  Reinforce  and  advance  the  student's  understanding  of  the  concepts. 
f     4*  Previde  realistic  experiences  in  the  performance  of  the  operation  under  snidy,  and 
5*  Achieve  economiei  In  the  teachlng-^learning  process. 
1:^3      The  Insmctional  sequences  in  the  study  of  numerical  control  as  developed  in  disser* 
|:tart©iis  by  Blekert  (1971),  Rummell  (1972)  and  Umiiaitd  (1970)  and  in  textbooks  by  Howe 
ft4(i9§9i>  and  Ro^rts  and  prentice  (1968)  all  follow  a  basic  three-phase  format, 
SIn,      1.  The  itudent  studies  basic  N/C  concepts  such  as  dimensioning  systems^  tape  coding 
^^*T'  systemi  and  ihe  basic  elements  of  numerical  control, 

r  V      2.  The  itudent  studies  numerical  control  programming  techniques  and  learns  to 
write  N/C  programs. 

3.  The  itudent  machines  parts  or  products  following  the  N/C  programs  he  has  writ- 
ten, tfiui  affording  him  an  opportunity  to  validate  the  program  and  to  make  prac- 
=>    .        clcal  applicacions  of  N/C  concepts. 

If  commercial  numerically  controlled  machine  tools  cannot  be  utili?.ed  for  instruc- 

■  vtlonal  pufposes  due  to  the  prohibitive  costfactorj  what  alternatives  are  open  to  the  Indus- 
'Mai  arts  teacher  interaited  in  teaching  an  instructional  sequence  as  outlined  above?  Any 

4.  one  of  a  number  of  different  approaches  could  be  employed  in  teaching  a  unit  on  numerical 
,  control.  The  literature  provides  a  proliferation  of  support  for  the  multi- media  approach 

-  as  an  etfectlve  method  of  eliciting  both  student  learning  and  interest.  The  study  of  basic 
fJ'  N/C  concepts  (phaie  one)  and  N/C  programming  (phase  two)  can  readily  be  taught  via  a 
I  miill-media  format.     However,  producing  parts  or  products  (phase  three)  obviously 

requires  the  availability  of  a  numerical  control  machine  tool  system.  The  idea  of  slmuiai- 
v  'lng  the  N/C  machine  tool  operation  as  a  hands-on  activity  seems  to  bridge  the  gap  between 

-  a  strictly  multi- media  approach  with  no  activity  and  an  instructional  approach  witti  the 
r  use  of  N/C  equipment, 

t  THt  N/C  UNIT 

After  determining  what  to  teach  about  numerical  control,  specific  behavioral  objec- 
^' tlves  were  developed  for  the  unit. 

As  a  result  of  their  learning  experiences,  the  students  should  be  able  to  do  the  follow- 
ing at  the  conclusion  of  the  instructional  unlii 

I*  Distinguish  the  key  phrases  in  the  definition  of  numerical  control  from  non- 
definition  phrases, 

2,  Identify  the  basic  steps  to  be  followed  in  producing  parts  by  N/C, 

3.  Match  N/C  peraonnel  job  descriptions  with  the  appropriate  N/C  job  title. 

4*  RecosniEe  the  key  distinguishing  features  between  an  open- loop  and  a  closed-' 
J.'  loop  iervo^ system. 

5*  Identify  the  major  advantages  and  disadvantages  of  N/C, 
:         6,  Identify  the  types  of  input  media  employed  by  N/C  systems, 
/        7,  Reco^ize  the  meaning  of  El  A. 

t:  8,  Exhibit  an  understanding  of  the  basic  nomenclature  associated  with  the  EI  A  tape 
5i  coding  iyitem* 

I        9*  Demonitrate  an  understanding  of  the  EI  A  tape  coding  format  by  solving  tape  de- 

■  ■  coding  problems, 

10,  Demonitrate  an  understanding  of  the  cartesian  coordinate  system  by  solving  co- 
ordinate  location  problems. 
1^;"'    U.  Identify  the  major  features  of  the  absolute  dimensioning  system. 
jJU  :  12,  Identify  the  major  features  of  the  incremental  dimensioning  system, 
fe^*"- 13,^  ExMbit  an  understanding  of  the  basic  nomenclature  used  In  N/C  program  writing, 
f'?'^    14.  Identify  the  distinguishing  features  of  the  word  address  programming  format, 
15,  Exhibit  an  understanding  of  the  word  address  programming  format  by  decoding  a 
block  of  information, 
M^c  'l6,  Identify  selected  preparatory  functions  used  in  N/C, 

'    17.  Ident^f  selected  miscellaneous  functions  used  in  N/C  program  writing, 

18*  Demonit^^  proficiency  in  N/C  program  writing  by  solving  selected  program- 
ming pre  .  ms  using  the  work  address  format  and  the  incremental  dimensioning 
syitem. 


The  foregoing  literature  review  identified  primary  topics  to  be  treated  in  a  unit  on 
numerical  control.  The  behavioral  objectives  can  aiso  be  grouped  around  these  primary 
topics  ai  followsi 

1.  Introduction  to  N/C 

2s  Basis  for  N/C  Dimensioning 

3»  N/C  Part  Programming 

4.  N/C  Tape  Codlnf  System 

After  careful  examination  of  each  topic  for  appropriate  content  and  student  activity 
possibilities,  the  following  lesson  sequence  was  established: 
Cfey  1.    IntrDduction  to  N/C 
Day  2,    N/C  Dimensioning  Syetems 
tty  3*    Programming  Formats 
Day  4.    Group  Programming  Problem 
Day  5,    Programming  Problem  No,  I 
Day  6*    Program  Validation 

Day  7.    Tape  Coding  System;  Programming  Problem  No,  2 
tty  8.    Program  Validation 

^y  9,    Advantages  and  Diaadvantagea  of  N/C  Program  Validation 
Day  10«  Unit  Examination 

The  two^week  unit  of  study  was  developed  to  provide  the  teacher  with  a  complete 
package  of  Instructional  materials,  Leseon  plans  are  included  for  each  presentation. 
Each  presentation  is  followed  by  some  type  of  student  act  ity.  Transparency  masters 
are  included  along  with  student  handout  and  laboratory  activity  worksheet  masters.  The 
unit  examination  includes  objective-  type  questions  plus  a  programming  proficiency  sec- 
tion. 

A  prospective  user  of  this  instructional  package  should  be  aware  of  the  one  major 
decision  required  for  effective  implementation  of  this  program*  What  will  be  the  method 
of  program  validation?  Such  a  decision  will  most  likely  reQuire  that  some  sub- questions 
be  answered  first. 

There  are  several  methods  or  alternatives  to  be  considered  as  one  procedes  through 
the  decision  matrix.  Although  student  motivation  is  an  essential  factor,  the  decision  will 
most  likely  be  governed  by  budgetary  considerationB.  Some  of  the  alternatives  include! 

1.  Check  against  answer  key 

2,  Product  a  part  using: 


A,  Production  Type  N/C  Machine 

^  New 

—  Retrofit 

B,  N/C  Training  Unit 

C,  Simulation 

^Conventional  Mill 
Positioning  Table 

—  Instructor  Fabricated  Simulator 


The  first  alternative  should  receive  a  low  rating,  If  not  an  unsatisfactory  rating,  for 
student  motivation*  Methods  2A  and  2B  would  eeom  to  be  desirable  in  that  they  both 
provide  experiences  with  tape  controlled  units  or  the  '*real  thing."  However,  even  the 
N/C  trainer  requires  a  budget  of  $3,000  plus.  Alternative  2A  wUl  be  closer  to  five  times 
tiiat  amount. 

Perhaps  limulaiion  will  provide  a  viable  alternative*  A  case  has  already  been  mide 
in  the  foregoing  literature  review  for  the  advantages  of  simulation.  Conventional  mills 
told  positioning  tables  will  get  the  job  do^vn,  but  perhaps  with  a  lack  of  realism  since 
everydiing  is  done  manually.  The  use  of  an  instructor-fabricated  power-driven  simulation 
may  alleviate  the  realism  and  budget  problems  without  appreciable  loss  in  student  motiva^ 
tion.  The  reiearch  of  Pine  (1974)  and  Umstattd  (1970)  included  the  development  of  two 
such  simulators  at  a  material  cost  of  $300  or  less. 


Realising  the  far- reaching  effects  of  automation  on  our  daily  lives,  educators  have 
been  vigorously  exploring  strate^es  to  prepare  students  to  live  in  and  to  understand  our 
industrial -technological  society.  This  preparation  should  include  a  realistic  study  of 
automation  and  N/C,  Activity-oriented  industrial  arts  has  a  special  Cf  ntribution  to  make 
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toward  the  element  of  industrial  literacy  through  the  concreio,  hands-on  gpportunities  It 
provider  in  making  education  meaningful  and  relevant. 

Several  research  studiei  have  highlighted  the  development  of  numerical  control  as 
repreientlng  the  most  powerful  advancement  in  metal  working  techno  logy  of  this  centui'y. 

concept  of  simulated  numerical  conirul  has  been  explored  by  L/mstattd  (1970),  Kummell 
(1972),  and  Pine  (1974)* 

The  availabUlty  of  N/C  software  does  not  appear  to  be  a  major  problem  in  initiating 
N/C  cujfrlcula*  However,  the  prohibitive  price  of  N/c:  hardware  has  been  cited  as  the 
primary  obstacle  to  introducing  a  hands-on  approach  to  studying  numerical  controU  Sev- 
^#ral  industrial  educators  have  reported  the  need  for  a  low-cost  N/C  instructional  package 
Aat  would  offer  the  hands-on  capability.  The  idea  of  utilizing  a  num erica  control  simu- 
lator as  an  Integral  part  of  a  multi-media  instructional  package  has  been  gleaned  from 
;  the  literature  as  offering  a  promising  alternative  to  this  perplexing  problem.  The  ins t rue- 
tional  package  being  developed  by  the  writer  for  possible  dissemiuation  through  the  AlA/^ 
Im  one  effort  to  meet  these  apparent  needs* 
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Student  Teaching  Supervisor's  Role  in  Guiding,  Stimulating 
and  Promoting  Good  Public  Relations 

G.  N,Rau 


The  student  u  -hing  experience  for  a  particular  young  nian  or  lady  would  be  very 
siniilar  to  the  baskecball  coach's  big  game  on  Friday  or  Saturday  night,  Throughout  the 
weak  the  coach  has  drilled  his  team  with  regard  to  basic  basketball  fundamentals  and 
principles;  furthermorep  he  has  revealed  and  practiced  quite  intensely  a  game  plan  which 
he  feels  will  work  against  his  Friday  night  opponent.  In  reserve,  however,  he  has  indi- 
cated the  poiiibility  of  adjuscing  or  modifying  thi:5  game  plan  if  the  existing  circumstances 
should  so  dictate  during  this  importanc  contest. 

It  has  been  my  experience  over  the  past  five  years  that  the  student  teaching  experi- 
ence is  a  very  climactic  segment  in  an  individuars  baccalaureare  degree  program, 
similar  to  the  big  weekend  game.  Thus,  if  the  student  teacher  has  been  properly  groomed 
throughout  his  previous  three  years  of  undergraduate  work,  he  should  be  adequately  pre- 
pared for  that  big  weekend  contest*  Toprovide  the  opportunity^  for  a  fruitful  student  teach- 
ing experience,  the  supervisor  has  the  following  responsibilities-. 

1  *  To  provide  enaourqgemgnt  with  emphasii  on  guidanee 

2^  To  perfonri  q  Eafql^^tic,  sHmulatiny  ond  sypportlve  funeflon 

3^  To  QQ\  01  Q  yehiQlt  or  mechanism  f@  promote  g^d  public  relotloni  among  the  university,  the 
Induitrlql  educqfidn  depdrtment,  the  workitotion,  the  cooperoting  teacher  ond  the  work^ 
itottqfi  lehaai 

A  look  at  the  three  components  of  the  supervisor's  role  is  most  imperative.  What  are 
the  entltieR  which  encompass  the  guidance  facet?  In  a  re  cent  i^hi  Delta  Kappan  issue,  an 
article  fi  Jsing  on  teacher  education  statedj  *'The  p'  to  learn  to  be  a  teacher  Is  in  a 
schooL"  (Spillane  Si  Levensoni  1976)  Furthcrni  ,  this  article  stated,  "The  skills 
needed  by  prospective  teachers  are  essentially  thiir.e  dealing  with  people:  students, 
parencSj  community  people,  fellow  staff  members.*'  What  then  are  some  essential  activi- 
ties which  would  provide  teacher  aspiranis  with  these  skills? 

A  swdent  teacher  needs  to  be  guided  and  encouraged  to: 

It  Partleipqte  in  deportmentol  meetingl  lid  by  a  deportment  Qhairperion^ 
2*  Partieipete  in  a  school  faculty  meeting  cQlled  by  the  ichool  principaU 
3*  Share  some  time  with  the  icheol  principal  regarding  the  schpol's  philosophy  and  problems 

such  as  vondqliim,  truoneyy  and  those  typiGol  to  ichosl  reitraorTii* 
4,  Share  lone  time  with  the  ichoel  caunseler  as  to  how  and  what  itudenti  are  ceunieled  into 

Induitriol  arts  and  veeatienal  education  programii 
J«  Share  some  dieiogue  with  memberi  ef  diiciplinei  ether  than  industrial  educatlpnt 

6,  Meet  with  memberi  of  cuitodiol  staff  and  discuss  their  duties  and  reiponiibllitiei, 

7,  Attend  o  PTA  meeting, 

8,  Attend  a  ichoel  board  meeting* 

9,  Bec^e  involved  in  e^tra^currlcular  activities, 

The  second  role  of  the  supervL^  ^s  as  previously  mentioned,  is  threefold,  fie  per- 
forms  a  catalytic,  stimulating  and  suiiportive  functloni  particularly  with  regard  lu: 

1*  eitoblishlng  on  pn^gelng  taoching/leorning  environment. 
2»  attempting  to  Implement  ether  teaching  methodologies. 
3t  working  with  students  on  an  individual  bails* 

A  third  role  of  the  supervisor  is  to  promote  good  public  relations  among  the  univer- 
sily*  the  industrial  education  department,  the  workstation,  the  cooperating  teacher  and  tlie 
workstation  achooL  This  may  be  accomplished  through  the  following  activities; 

1*  Eitabllshlng  a  leminar  invelving  ceopetdting  teachers  to  Identify  meaningful  activities  far 

intern  teaeheri,  from  a  qualitative  as  well  oi  quantitative  standpeint. 
2,  Scheduling  a  seminar  far  student  teachers  while  they  are  studenf  teaching  to  identify  some 
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;  :  ;    prefini^dtly  rawerdlng  &xper\emm%f  prsviding  censfrucflvo  cplflclim,  and  diieussing  prob- 

^^r^ 3«  Md«Hng  with  the  ichaai't  prinsipai  and  discussing  rhe  ovarii!  pr^Fin  of  the  student  teaeher. 

^fev^;  to  sumnwryi  these  parcelved  responslbUitles  are  basically  part  of  the  supervisor's 
^ijiwhen  wrklng  wlA  a  student  teacher  during  his/her  professional  semester.  By  means 
^^^ft  cbnctntrattd  effort  on  the  part  of  the  supervisor  to  ftilfill  these  roiesj  each  student 
rS^ieher  wlU  tec^me  involved  in  some  meaningftil  experiences  which  hopefully  are  pro- 
^ifeiiionaUy  rewarding^  Since  the  cooperating  teacher  works  direcfly  widi  the  student 
^i^cher,  I  feel  Ae  major  Arust  of  constructive  criticism  should  be  provided  from  the 
l^b^ptratisg  teacher  at  Ae  appropriate  time  in  the  classroom  or  laboratory  setting. 
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J  A  Tentative  Taxonomy  of  Psychomotor  Skilled  Tasks 

I  John  Shemlok 

In  writing  his  book  on  preparing  objectives  for  instruction,  Mager  (1962)  quietly 
fr'fltmrted  a  chain  reaction  which  has  caused  repercussions  that  are  still  echoing  In  aU 
?  quarterg  of  education*  But,  as  itraightforward  as  Mager  was  in  his  exposition,  students 
have  always  had  some  difficulty  in  differentiating  between  observable  behavior  as  an  in- 
ftdicator  and  physical  performance  as  the  intent  of  an  objective.  Performance  cm  range 
ftcai  a  continuum  from  highly  cognitive  to  a  completely  neuromuscular  activity,  Accord- 
^iia^y,  ^ere  is  a  need  for  a  breakdown  of  what  is  meant  by  performance  in  relation  to 
'^?taisks.and  the  skills  required  for  their  successful  completion* 

f^'  -r  With  the  development  of  die  caxonomies  of  the  cognitive  domain  (Bloom,  1965)*  affec- 
^tt\ra  dDtnato  (Krathwahl,  1964)  and  psychomotor  domain  (Simpson,  1966),  educators  have 
Sjflbw  a  technical  vocabulary  that  has  proved  to  be  of  immense  value  in  focusing  professional 
^^temmunieations.  We  are  yet  to  have  such  a  focused  \^cabulary  wi^  regard  to  skills,  for 
E^eaderi  are  piagued  with  a  plethora  of  ostensibly  similar  terms  describing  skills. 

WhUe  some  writers  may  use  various  skill  terms  Interchangeably*  oAers  have  recog- 
Jiflk^  graduations  and  distinctions  between  them.  For  example,  one  can  find  In  the  lltera- 
Kj&r©  iuch  adjectives  for  skiU  as  motor,  sensorimotor,  neuromuscular,  manipulative, 
lipaiiU^  and  perceptual*  to  name  a  few.  Are  these  terms,  in  reality,  different?  Do  they, 
ll&iac^  describe  different  behaviors?  Despite  a  lack  of  consensus,  there  are  a  number 
writers  who  believe  that  they  are  different.  Nonetheless,  some  practitioners  may  dis- 
femlai  any  concem  for  terminology  as  '*sheer  semaitic  nonsense/'  Yet  there  is  a  recog- 
K^ed  needle  for  almost  every  writer  dealing  with  skills  leaming  has  proffered  some 
ffiMaasiftcatltti  sdieme  ranging  from  nominal  categories  to  a  taxonomy.  Further,  Travers 
fe^^)"potote  out  tiie  need  for  a  technical  language  in  his  discussion,  ''The  Limitations  of 
pyiriaWes  Derived  from  Common  Language/*  He  feels  that  Brldgeman's  ^sition,  in  the 
p^i3rti#g,  Aat  terms  should  be  defined  operationally  has  led  to  disastrous  results.  Finally, 
BsfTOlnology  ieems  especially  impDrtant  for  researchers  in  industrial  education  when  one 
P^^iittrs  the  Whorf-Saphlr  hypothesis  which,  in  essence,  states  that  unless  a  real  world 
^pfceacahmion  has  been  labeled  and  given  verbal  or  abstract  symbolism,  the  phenomenon 
plinon-exlstent  or  invisible  to  the  beholder  (Harries,  1971). 

Restarchers  Interested  in  reviewing  thm  literature  on  psychomotor  learning  are 
^^^ri^ly  led  to  either  motor  skills  learning  as  it  relates  to  physical  education  or  that 
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iubdivlsion  of  experimental  p^ycholugy  which  Biloduau  (imm  charncterizes  as  a  field 
interested  in  studying  motor  skilis  in  tonns  of  making  responses  rather  than  selecting 
responeeH  on  cutj.  Nelrht^r  of  theHc  riouivt'^  are  completely  satisfactory  in  providing 
applications  to  industriaUfype  HkillH  lenniing. 

At  the  outset,  some  dlHtinction  siiou.ld  be  nuidt'  between  ability  and  skill.  According 
to  Fleiehman  (Giaser,  1962), 

A  psyehomofor  sbilify  Ii  a  generQl  fraif  of  thm  indrvidual  which  ii  relafed  to  performgnce  of  a 
wide  vaFlafy  sf  ikilU. Theie  abilities  chohge  very  llftle  in  the  adulf.  At  any  given  ifage^ 
they  are  qnalogous  to  a  wiring  diagram  that  the  individual  brings  with  him  fa  a  ipecific  task* 
This  wiring  diagram  describes  hii  piyehomotar  entering  behdvior*  The  distinetieh  between 
ability  and  skill  ts  fairly  clear?  A  fk\\\  ii  perfortrignce  of  a  specific  task.  Far  es^ample,  operat- 
ing a  turret  lathe  li  a  skill  which  depends  on  the  basic  psyehanotor  abilities  of  manual  dejcterity 
and  motor  caardinatlon.  These  same  abilities,  however,  are  needed  in  other  skills* 

When  one  reviews  the  literature  on  psychomotor  skills,  he  will  notice  that  there  are 
a  number  of  paradigms  presented  which  are  predicated  upon  some  single  factor.  For 
example,  Seymour  (1966)  sees  psychomotor  performance  in  terms  of  work  stations  on  the 
production  line  of  a  factory,  Cratty  (107;1)  bases  his  "topology"  on  the  degree  of  com- 
plexity of  movement,  as  docs  Merrill  (1971).  In  contrast,  Gagne's  (1965)  cumulative 
learning  modal  parallels  typical  child  growth  and  development  stages,  From  Gagne*i 
model  Mager  (1968)  generated  his  five  types  of  performance,  Harrow  (1972)  Is  the  only 
serious  attempt  at  developing  a  taxonomy  of  the  psychomotor  domain  since  Simpson's 
(1966)  work,  but  is  strongly  oriented  toward  physiological  stages  of  development,  Fleish- 
man (1970),  in  his  work  for  the  armed  forces,  developed  a  binary  decision-making  model 
desipied  for  task  analyses  necessary  in  determining  abilities  used  in  personnel  selection 
programs.  Also  working  for  the  armed  forces,  Miller  (1969),  in  a  more  focused  study, 
developed  a  restricted  taxonomy  of  psychomotor  tasks*  llow^ever,  in  the  final  analysis, 
the  most  useful  framesvork  has  been  suggested  by  Posner  (Posner  and  Fitts,  1969),  who 
was  strongly  influenced  by  his  mentor,  Paul  Fitts,  and  his  ''human  performance  theory," 

The  relationship  between  performance  and  skills  is  that  if  skill  is  the  sequenca  of 
responses  required  of  a  specific  cask,  then  performance  is  the  configuration  of  tasks. 
In  the  words  of  Fitts  and  Posner,  perforniance  is  **an  organized  sequences  of  actlvitiea 
(p,  1)/' 

In  their  book.  Human  Performance^  Fitts  and  Posner  first  break  down  performanca 
into  inteiiectual  and  physical  skills.  The  physical  (psychomotor)  skills  cacegory  is  sub- 
divided into  language  and  porceptuaUmoror  skilL^,  Gross  bodily,  manipulative,  and  per- 
ceptual skiiis  constitute  the  subordinate  categories  under  perceptual- motor  skills. 

Corollary  to  developing  a  skills  hierarchy  is  the  classification  and  differentiation  of 
terminology.  Fitts  and  Posner  break  down  performance  in  terms  of  a  dichotomy  between 
Iirollectnal  and  physfeal  skills*  While  this  isan  interesting  contrast,  the  concept  of  skills 
being  -/irely  physicai  i.^  somewhat  unrealistic,  for  seldom  do  skills  occur  bereft  of  all  or 
any  copiition,  Accordingly,  the  term  psychomotor,  a  more  commonly  used  term,  was 
placed  between  what  are  essentially  the  two  terminals  of  the  skills  continuum  and  reflects 
a  relative  position  somewhere  between  them.  The  label  cognitive-motor  appeared  in  the 
w*ork  of  Cratty  (1973)  and  seenied  an  appropriate  generic  term  to  describe  this  level* 
Although  a  seeming  paradoK,  the  terms  are  consistent  with  the  psychologist's  definition 
of  skill.  That  is  to  says  skills  not  only  involve  manual  activities,  but  also  activities  which 
require  internal  manipulation  of  s^Tnbols  as  in  languages  and  thought. 

The  second  level  encompasses  language  and  perceptual-motor  skills  (Fitts  and  Posner, 
1969)  which  are  aptly  labeled  with  C:raity*s  term,  viz.,  verbal-motor  skills.  Kibler  at  al. 
recognized  this  major  classification  and  titled  it  "speechbehaviors* '  (Kibler,  Darker  and 
Miles,  1967),  Although  it  is  not  a  particular  interest  to  industrial  educators,  it  does  lead  ^ 
into  the  heart  of  this  presentation  through  perceptual -motor  skills. 

Each  writer's  proposal  possessed  significant  and  unique  features  which  warrant 
Inclusion  in  an  overall  model  of  a  skilled  task  hierarchy,  Fitts  and  Posner  break  down 
psychomotor  skills  into  specific  categories  of  performance,  i,e„  gross  bodily  skills^ 
manipulative  skills,  and  perceptive  skills.  We  take  bodily  movements,  such  as  upright 
poitura  and  locomotion,  so  much  for  granted  that  one  often  fails  to  realize  that  othar 
movements  are  superimposed  on  these  gross  bodily  processes.  As  Cratty  (1973)  points 
out,         individuals  confined  to  a  desk  and  proportedly  engaged  in  fine  motor  activitlei  : 
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^ftch  as  OTisg     handwriting)  frequently  complain  of  backachei  and  similar  discomfort 
ffi^vlng  iha  larger  truncal  muicles,'*  (p,  17) 

=  Gsosi  motor  ifcUlfl  underlie  fine  motor  skllis  with  a  basic  and  fundamental  character* 
^&tr  In  a  djraiamic  or  gtatie  flense.  This  is  not  to  demean  or  downgrade  gross  motor 
^iiflls^  but  rathar  to  dramatiie  its  position  as  the  foundation  upon  which  fine  motor  skills 
porfe  superimpoied, 

A  number  of  wrltera  tend  to  deal  with  perceptual  abilities  and  neuromuscular  skills 
™|tt^  (Crattyt  1973;  Harrow,  1972:  Fittsandposner,  1967),  However,  Moore  (1970)  has 
feiHttipostd  a  meaningful  model  which  identifies  perception  and  skilled  performances  as  in'- 
wtput  respectively.  She  states,  "Perception  is  considered  here  as  an  act  of 
i^ttp^ting  information  from  material  under  consideration,  and  the  perceptual  process 
Instil  to  Input  Mid  output,'*  Therefore,  perceptual  abilities  appear  outside  the  psycho- 
motor perfomance  hierarchy,  but  feeding  into  it  at  all  levels.  As  Fergus  (1966)  implies 
tithe  tltie  of  his  book,  Pereeptlom  The  Basic  process  in  Cognitive  Development,  per- 
p^c^  is  key  In  eognltlv^as  well  as  In  psychomotor  performance* 
-The  category  of  fine  moter  skills  Is  focused  primarily  on  the  small  muscles  used 
itB  tiie  anns  and  hands,  A  majsr  subdivision  within  this  category  is  manipulative  or 
pin^Misal  skills*  Its  subordinate  elaments  are  taken  from  Miller's  (1969)  Task  Taxonomy 
|r,wU€it  he  first  broke  down  into  reactive  and  developmental  skills.  Reactive  skill  is  made 
Si^  of  adju^tive  ikilla  (steering  a  bicycle  or  automobile)  and  selection  from  a  set  of  re- ^  ^ 
i^onS^i  (tyPl^S  ®r  sight  reading  in  playing  a  piano).  Developmental  skills  are  made  up  ^ 
iSi  procadural  skilli  (asaemUing  a  piece  of  equipment  or  tasks  requiring  discrete  steps) 
|[imd  skilled  performance  or  adaptive  skills  such  as  linoleum  carving,  which  requires 
|i$daptive  aetion  in  relation  to  visui  and  kinesthetic  feedback, 

.  The  second  major  category  under  fine  motor  skills  is  complex  integrative  skills.  It 
ila^tftls  with  multl- element  coordination  to  varying  degrees  of  compieKity  such  as  eye,  ear, 
ph^d  and  ft>ot  eoordination  (playing  a  piano  by  ear)  or  eye,  hand  and  toe  coordination 
ptiaceiiary  for  sewing  machine  operation. 

The  category  of  gross  motor  skills  has  been  subs ivided  into  its  underlying  dimensions 
fl^eh  reflect  neuro- muscular  development.  The  use  of  the  hands  at  this  level  is  pre- 
lihensile  (grasping)  rather  than  manipulative  as  in  the  subsequent  fine  moior  skills.  These 
^•rsttges  of  devrfopment  are  represented  by  torso  movement,  upper  limb,  lower  limb,  and 
^^inaUy  upper  and  lower  coordinated  limb  movement* 

P  '  The  first  sub-category,  integrative  gross  bodily  skills,  are  the  skills  used  typically 
sports  or  game  activities.  The  simplest  of  these  is  static  or  non- locomotor,  charac- 
tetiirtzed  by  holding  (grasping)  and/or  balancing.  Activities  which  characterize  dynamic 
^^-loeomotor  skills  would  be  batting  a  baseball,  driving  a  golf  ball,  or  lifting  weights, 
^Jtleontrastp  externally  paced  locomotor  skills  are  like  playing  a  tennis  game,  ballroom 
^d^icing,  or  playing  soccer.  EKamples  of  internally  paced  locomotor  skills  are:  broad 
pjyimping,  pole  vaulting,  or  the  playing  of  a  game  of  golf. 

As  one  reviews  reiearGh-atudies,  wherein  the  researcher  reports  a  one  best  instruc- 
^^al  technique  for  psychomotor  learning,  it  is  not  surprising  to  find  that  subsequent  re- 
searchers Uiteg  different  tasks  report  conflicting  results.  Accordingly,  this  proposed 
pfSj^homoior  skills  hlerarehy  may,  hopefully,  provide  a  meaningful  frame  of  reference 
l^r  developing  performance  objectives  in  curriculum  work  and/or  serve  as  a  working 
^ttiddal  for  further  skills  differentiation  study, 
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Developing  the  Rationale  and  Program 

Warner  K.  Smidt 

Why  do  I  want  to  be  in  the  honors  program?  Why  put  in  the  extra  effort  when  I  can 
just  take  the  required  courses  and  be  done  with  it?  For  every  thing  we  do  in  life,  there 
haa  to  be  a  reason.  Right?  When  considering  admiasion  to  the  honora  program,  a  valid 
reason  must  exist  for  it.  When  you  go  before  the  college  honora  committee  to  present 
and  defend  your  rationale  and  program,  the  committee  will  closely  examine  you  and  your 
rationale  for  wanting  to  be  on  the  honora  program.  If  you  do  not  have  good  workable 
reasons  for  wanting  your  program,  then  maybe  you  should  stay  with  the  regular  program 
of  study.  Therefore,  developing  a  rationale  (i.e.,  a  valid  rationale)  is  a  very  important 
first  step. 

One  must  search  himself  to  find  out  what  he  wants  to  get  out  of  his  education  at  the 
university.  If  the  standard  course  of  study  in  your  area  (major)  fulfills  all  your  educational . 
goals  —  fine;  then  forget  the  honors  program  even  exists.  But  if  the  standard  course  of 
study  does  not  fulfill  your  educational  goals,  then  the  honors  program  is  for  you.  In  other 
words,  the  general  rationale  for  entering  the  honors  program  is  to  be  able  to  design  your 
coufie  of  study  via  the  freedoms  offered  through  the  honora  program  and  all  diaciplinei 
within  the  university.  Carrying  that  one  step  further,  every  human  being  is  unique;  thus . 
everybody  has  unique  educational  goals.  Everyone  pursuing  any  education  ahould  be  on 
tiie  honors  program  in  order  to  be  able  to  desi^  that  unique  course  of  atudy  and  maximize 
the  bast  of  all  elementa  to  achieve  their  goals. 
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All  the  ipecial  optioni  available  to  ihe  honors  student  enable  one  to  design  a  course 
of  §Mdy  tailored  to  individual  needs.  By  visiting  with  your  honors  advisor  and  numerous 
Insiructors  with  whom  you  plan  todo  your  studies,  you  learn  of  the  possible  options.  Then, 
the  student  can  identify  his  or  her  long*  range  gaals  and  how  he  or  she  is  going  to  achieve 
ttost^  goali.  In  light  of  the  results  of  these  discussions,  one  can  prepare  a  program  that 
wlU  be  preiented.  to  the  honcss  committee.  The  program  will  be  written  up  and  must 
biciude  the  following^ 

Is  applleation  page^  includes  grades  earned  by  quarter  to  date. 

2.  title  page 

3,  first  page  =-  rationale 
4*  course  work 

a.  courses  already  completed 

b,  couraea  being  taken  presently 

eouraes  to  be  taken  under  the  honors  program 

d,  couraea  to  be  dropped  from  the  regular  program  ^  explanation  required 

e,  courses  i   be  added  or  altered  — explanation  required 

f,  couraea  to  be  taken  pass/not  pass 
5,  honors  project 

An  honors  project  Is  one  of  the  requirements  if  accepted  on  the  honors  program*  The 
idea  behind  the  honors  project  is  ACTION  RESKARCM.  The  emphasis  should  be  placed  on 
useable  results  insteadof  just  a  written  report.  The  honors  project  would  enable  a  student 
to  delve  into  an  in-depth  experience  in  an  area  of  personal  interest.  As  a  result,  hope-- 
fully*  the  student  will  have  applied  research  as  a  useful  tool  for  the  future. 


The  Supervisory  Role  in  a  Field-Based  Teacher  Education 
Program 

Earl  E.  Smith 

:  Traditionally^  the  university  student  teacher  supervisor  has  performed  a  number  of 
vailed  activities  in  the  accomplishmentof  his  duties  related  to  the  supervision*  Consider- 
able aimilarity  can  be  noted  in  the  scope  and  content  of  procedures  used  by  supervisors 
in  the  various  institutions.  Activities  of  the  supervisor  are  typically  planned  to  help  the 
itudent  teacher  achieve  the  expected  competencies  with  a  maximum  competence  and 
minimum  personal  anxiety.  The  activities  performed  and  experiences  related  to  each 
are  often  aimilar  to  the  ones  summarized  in  the  following  items: 

1p  Pre'^eKperlines  rtlppnslbfllHas. 

iltdbiiih  contaef  v/lfh  the  school  qdminlsfrofor  and  pgrtleipaf Ing  feaehers, 
b,  Plan^  with  fhe  cQoperafing  ftachers^  appropriate  edudQtioriQl  experieneti  for  fht  ifydent, 
q,  Caoperatlvtly/  wifh  fhe  ftaeheri^  establlih  proeedures  fon 

(1)  Timing  ©f  studenf'l  fransiflon  from  alass  aisistant  fo  teacher  reipaniible  for  instruotlon, 
'{-  (2)  The  praoeii  @f  achliving  fht  franstHan. 

(3)  Variefy  ond  paelng  of  experiencei^ 

(4)  FQfmQl,  cooperafrve,  and  $yifer?iaH'e?eva|gaM©n  of  ifudenf'i  performanee* 
2.  Qenersl  responsibtllHes  during  the  ifudenf  feaohing  e^fperienqei 

a,  istdbllsh  rapporf  with  the  ifudenf  fo  develop  a  helping  rtlaf ionihlp. 
bi  Orient  the  ifudent  to  fhe  profeisfonal  and  perionsl  responirbinfles  of  his  asitgnmenf « 
c»  Perform  regular  abservaflons  and  evaluafions  with  follew^p  confereneei  with  sfudtnf 
and  cooperoflng  feacher(s)^ 
i  d,  Pisn  dnd  lead  regular  ichedyled  group  semlnari, 

I.  e*  Share  profilsl'^nql  i^nowjedgt  and  experience  wifh  sfudenf  and  oooperaffng  ftachgf, ' 

5  L  Plan        leod  regularly  loheduled  iemlnarip 

■"^^       3*  Concluding  acflvlHes, 

d.  Do  cooperaflve  summary  evalusfi^  and  grading  of  teschihg  acfivifiei  and  eMperleneei, 
y.'  b«  Evdiuate  and  grade  seminar  scflvifleip 
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c»  Have  Q  closing  confertnce  wifh  eoch  ifudenf,  admin* i^mf or,  and  cooperafing  fecieher, 
d*  Frepdrt  nectsssry  reporfi  and  recQmmendationi* 

Adopting  a  field  ba^iL*  prugriim  alters  tlie  einpha^si^  upt>n  uiin  of  the  activities  per- 
formed by  the  supervisor*  'rhe  cluingfB  are  priniarily  relate  J  to  the  level  at  which  the 
Students  are  ready  to  funcrion  as  they  enter  the  student  teaching  ejcperience.  To  estab- 
lish how  these  prior  experiences  are  obtained,  it  will  be  helpful  to  describe  how  our  field 
base  is  organl^.ed* 

The  School  of  Education  at  Oregon  State  Univorsityi  in  consortium  with  the  public 
schools,  operates  a  field  base  teacher  education  program.  Students  are  professionally 
prepared  through  a  series  of  three  field  experiences,  accompanied  by  or  in  conjunction 
with  campus  based  theory  instruction*  Additional  courses  in  other  professional  subjects 
complete  the  student's  preparation. 

In  the  initial  field  experience,  the  student  assists  the  teacher  for  three  hours  each 
day  as  a  classroom  aide.  Emphasis  is  upon  activities  that  involve  the  student  with  the 
learner  as  an  individual  in  the  environment  of  a  public  school*  Stress  is  placed  upon 
experiences  related  to  foundational  theory,  the  public  school  as  an  institution  and  a  regular 
seminar. 

Within  the  concept  of  a  spiral  curriculumj  the  second  field  experience  places  the  in^ 
dividual  into  a  dally  interaction  with  students  in  the  role  of  a  teaching  aide*  Assisting  the 
classroom  teacher  at  a  level  less  than  that  of  a  student  teacherj  the  student  teaches  and 
performs  supportive  professional  activities  with  small  groups  and  individuals*  This  ex- 
perience level  is  accompanied  by  on-campus  studies  in  special  methods,  curriculum, 
media,  evaluation,  adolescent  psychology,  reading  methods  and  a  field  experience  related 
seminar. 

The  first  two  levels  offield  assignments  provide  the  student  with  more  than  250  hours 
of  supervised  classroom  experience.  This  in-depth  involvement  prepares  the  student  for 
the  final  stage  of  the  spiral  program,  which  is  accomplished  through  the  full-time  student 
teaching  assignment*  The  student  teaches  three  classes  and  ohse.'ves  one  as  a  part  of  a 
full -day  school  assignment*  Eiarller  experiences  provide  the  student  with  competencies 
to  allow  him  to  assume  the  instructional  leadership  role  rapidly  during  his  student  teach^ 
ing  experience. 

Supervision  is  emphasized  as  an  important  responsibility  at  all  levels  of  the  field 
base  program.  This  emphasis,  therefore^  alters  the  nature  of  supervision  needed  during 
the  student  teaching  assignment*  As  the  student  progresses  in  the  field  experience,  super- 
visory expectations  change  with  the  differing  responsibilities  of  the  student.  Supervisory 
roles  are  viewed  in  the  following  combinations  of  responsibilities: 

I.  Faeiliferfor  wifh  involvfrnenf"  Qi  a  eommunicefpr,  sbieryerj  rtieuree  ptrsonj  evalyafor  and 
seminar  inifruct'or* 
s*  Exqmple  of  the  tq\b  perfonfrigdi 

(1)  Sgrve  Qi  liaiion  befween  fhe  ejaiiroQm  feaehir  and  the  uni versify  sfudsnf, 

(2)  Make  available  any  help  needed  by  fhe  ^saperafing  l^eaQher* 

(3)  Guide  fhe  universify  sfydinfi  obiervaflens  wifhih  fhe  slQSsroom, 

(4)  Ceuniel  fhe  universify  ifudenf  in  relaflan  fo  hii  persangl  concerns  abouf  feaahing,  to 
ineldenfs  which  alfer  ielf=edhfldence,  and  fa  offer  suggesHons  for  fijrfher  invalvemenf 
and  growfh* 

(5)  Help  fhe  sfydenf  develop  o  prdfessianst  affifude  Ip  discuisions  of  teaching  sfylei; 
individual  itudenh,  and  parficular  school  philosophies. 

2*  Resourae  professor  who  ^jncfionl  as  a  leader^  direcfar,  communiaofar,  evaluafor  and  seminar 
Insfrucfor* 

a,  E^^arnple  of  fhe  rote  performed^ 

The  role  of  fhe  unlversify  supervisor  Is  fa  serve  in  a  helping  capacity  fo  the  studenfs,  his 
responitblllfles  in  fhe  ssh^l  and  fo  the  students  in  seminars.  To  includet 

(1)  Making  alt  assignments  precise  and  in  written  farTn  If  appropriate* 

(2)  Knowing  the  facilities  and  resources  of  the  secondary  sch^l  involved* 

(3)  Infomriing  ifLrdents  of  staff  memberU  free  time  and  telephone  numbers, 

(4)  Taking  an  active  part  in  the  lemlnor, 

(5)  ivaluating  jogrndls/  fesogrce  files  and  any  Independent  projects  at  mid-term  and^lnal 
periods  of  the  terrn^  including  grades* 

(6)  ihaflng  profeiilona!  knowledge  and  teaching  tips  when  appropriate,  as  well  as  keeping 
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iniom^  of  eurrent  ^ucatisnal  frendi, 
(^Cemmyntcaflng  with  cqop^rgtfng  feaehen  and  observing  yni versify  sfudenfi  in  €idii» 
room« 

3*  Studsnt  te^shlfig  sypervliaf  whs  ^rfoimi  reiponslbMlf iei  lueh  Qi  csmrnunicator,  liaise, 
organizer^  helper/  tyqlystor  and  i^lnQf  insfruefor.  Added  defsMs  of  fheie  roles  hove  b#en 
:  r     Illysfrated  In  tht  discy^ion  of  fhs  trsdlMpnoj  itudenf  teqcher'i  reiponiibi  lit iei, 

'  Baied  on  tha  depth  of  experience  obtained  by  the  itudent  in  the  field  experiences  at 
h©  firit  two  levels  and  the  continuous  supervision,  the  iupervisor  of  gtudent  teaching  is 
Mm  TO  function  more  in  a  helping  relationship.  Mnny  of  the  introductory  activities  have 
tlifeady  been  achieved  by  the  student.  He  also  has  competence  in  classroom  management^ 
Organization  and  supervisory  responsibilities.  The  student  is  able  to  move  rapidly  to 
Ldvanced  activities  within  the  school  settings  Mis  ability  to  perform  within  the  expected 
|iro£t3slonal  reiponslbUltlei  makes  it  possible  to  include  experiences  of  a  more  advanced 
Uiture»  Thm  student  often  assumes  early  control  of  the  class  and  maintains  full  respon- 
(ibilityfor  the  classroom  activities^ 

i^^'  The  university  supervisor  and  the  public  school  supervisor  are  able  to  better  perform 
ii  luparvlsory  functions  as  team  members.  Considerable  emphasis  is  given  to  the  role 
»f  daasroom  teacher  as  a  model  and  major  source  for  direction  and  supervision, 
■  The  cont^t  and  activities  of  the  student  teaching  seminar  have  also  become  more 
idvuiced  than  those  typical  of  programs  not  using  the  field  base  experiences.  Emphasis 
II  seminar  activities  is  upon  developing  a  forum  for  discussion  of  issues  and  problems 
^fronting  student  teachers.  Opportunities  are  provided  to  present^  analyse  and  generate 
iqlutions  to  current  problems  or  projected  classroom  sxperiences*  Students  are  ready 
or  more  complex  assipiments  and  make  major  gains  in  preparing  for  career  entry, 
;  '  Chwglng  to  a  field  base  program  offers  an  excellent  opportunity  for  the  student 
#acher  superviior  to  truly  become  a  "helping""  supervisor, 

hi  SffilHi  Is  Q  professor  of  induifripl  tducaf  iqn  oJ  Oregon  Sfafe  Unlvefsify^  Corvallli^  Ore, 


\ Competency-Based  Teacher  Education  Program:  Graphic 
^rts 

Ciinneth  T  Smith 

During  the  early  1970's^  educational  environments  were  requested  to  specify  programs 
[paling  with  teacher  education  in  terms  of  student  outcomes.  In  some  states  mandates 
rare  ^aced  upon  institutions  of  higher  education  through  recommendations  of  Boards  of 
Itgents  for  legislative  action, 

f  In  New  York  State  the  Regents  emphasised  the  establishment  of  a  system  of  Com- 
fit^cy^Based  Teacher  Education  and  Certification,  '  * .  a  system  by  which  the  state  can 
ssura  the  public  that  professional  personnel  in  the  schools  possess  and  maintain  demon^ 
^ated  competence  to  enable  children  to  learn,'' 

-  The  confusion  that  exists  with  actualizing  a  curriculum  employing  a  competency^ 
Sifd  teacher  education  approach  seems  to  involve  1)  definitions  of  CBTEj  2)  where  does 
KlSiiiatitution  begin^  3)  how  do  you  get  started^  4)  what  are  the  ground  rulasj  5)  what  does 
p£,d€liv€ry  system  look  like^  6)  who  will  or  should  be  involved,  and  7)  where  do  funds 
idfitfof  institiitional  and  deparwient  research,  development,  implementation  and  evalua-' 
(on. 

js^:  In  defining  CBTE^  Houston  and  Hows  am  summarize  their  position  in  this  way* 

i^W'^^P^t^ey^^sed  instrustion  Is  s  simpli^  strsighf forward  soneept  wifh  fhe  foftQwmg  central 
illf^ieNdrcicterlitlcsi  (a)  SpeeiffcsHon  of  t  earner  objesHvei  in  behaviors  I  femis^  (b)  iptcinQsMon  of 
^A,tht  memi  fmr  deftrmlnlng  whethtr  perfqmisnse  meets  fhe  Indicated  criterion  level (€)  proviilon 

for  on©  or  mere  modes  of  Instruoflon  ptrtmtnt  fo  the  ob|tetlvtS^  th  rough  which  the  lesrhing 
r^f^^stlvltlei  may  tdce  pla§t^  (d)  pyblig  ihoring  of  the  ob|ect(ve£,  crlferlo,  meani  of  osiesiment 


and  QirernQtlvt  oeHvlHe*;  (p)  aiseisnienf  o*'  fhQ  ieomfng  experfenee  in  ferms  sf  cempefeney 
crireriQ;  end  (f)  plaesmont  oii  the  iearner  of  the  gccQuntobi  lify  for  meaHng  thg  criferia. 

Cooper  and  Wt'bt'r  t'lVrt.  frortrumH  iib  cQntaining  thu  fijllowing  eharacreristics 

A  eompei'ency-'bQsed  teechgr  ^dueftHon  program  specifies  fhe  eompefeneies  fs  be  demonstraftd 
by  fhm  ifudenf,  make.s ^j^plleft  th^  eriferis      be  applied  in  aiigising  ihm  ifudenf's  eaTfrpefenciei 
and  holds  the  s^udenf  qeeajntoii^M  fejr  rieeHng  those  criteria*  While  of  firsf  gldncg  this  defini- 
tion oppears  te  depict  a  rathui*  harsh,  □Imoit  mechonl stlc  proeohs,  nothing  could  be  further  fran 
the  truth.  The  competencies  t^hrt^d  fs  are  attitudes,  underifandi nji,  skills  and  behaviors 
that  facilifofe  infellectual^  f-o^.i^),  rmstional  and  physical  growth  in  children.  The  student  ii 
held  responsible  for  demDnstj^^ri l.hese  esmpetencies^  becouie  fhey  are  necessary  to  teaching 
effecti  veness* 

The  New  York  State  i^ducarK)?t  nopartmcnt  pcrL-eivuH  C-RTl^  an: 

...o  system  which  requinjs  thiat  pfeparafory  programs  for  school  perionnel  explicitly  state  ob^ 
jectives  and  standords  tha'  must  be  met  by  candidates  for  cerflfication.  The  state's  definition 
of  eompetenct^bavgd  teocier  gducatioi.  further  o^^sumes  that  feachers^in^trnlning  will  engage 
in  Q  fleKible  instructional  f.rogrQm  so  deiigned  os  to  Qilow  them  to  acquire  and  refihe  the  skiHs, 
knowledge  and  attitudes  necelsofy  to  meet  the  Ipecified  eriferio  for  program  completion  and 
for  certlficotion,  The  ferm  competence-based  teacher  education  Impllei  fhot  assessment  proce* 
dures  are  intimafely  related  to  instruction  and  to  learning  experiences  and  that  theie  proeedurei 
incorporate  and  explicote  required  csnditions  of  perforriiance  and  levels  of  mastery. 

The  cornmonaiitios  of  most  dofinitioriH  rcvie-wed  concerning  competency-based  teachei 
education  included  the  following  characteiMstic^: 

h  Per fortTiance/behoviora!  base 

2*  Criterion  ^referenced  evaluation 

3,  Ernphasii  on  individualizing  insfructlon 

4.  Mulflple  option  opportunities 

5*  Mediated  strategies  implemenred 

6.  Writtan  speeificatroni  of  the  curriculum  for  public  awareness 

7.  Sfudent  sccountabi  lity  of  eriferio 

With  the  above  ground  rules,  educational  BysteniH  have  the  opportunity  to  assess  theii 
present  curriculum  to  validate  whether  or  not  CBT!-:  is  in  operation  in  fiome  or  all  of  the 
present  course  offerings. 

Where  would  be  in  effective  starting  point  for  an  on-going  program  in  industrial  arti 
teacher  education?  One  strategy  offered  would  be  for  a  department  or  unit  to  coneidet 
their  curriculum  ratio lale  using  existing  models  such  as  M^yler's  Curriculum  Rationale 
or  Hauenstein's  Process  and  Products,  The  program  goals  could  be  produced  after 
processing  a  needs  assessment  of  the  community  school  and  individuals. 

An  assessment  of  current  curriculiim  should  be  and  has  been  an  on-going  process  to 
determine  efficienc"v,  effectiveness  and  relevancy  of  skills,  knowledge  and  attitudes  stu- 
dents gain  from  p res er vice  professional  and  technical  experiences  in  industrial  arts 
teacher  education.  If  change  was  non-e?^istent,  or  minimal  application  occurred^  a  depart- 
ment  must  explore  strategies  for  developing  desired  change.  Targets  for  the  change 
process  are: 

(1)  The  attitudes,  vnlues  and  behavior  syHtems  of  all  personnel  who  will  be  involved, 

(2)  The  organizational  and  communications  structures  centering  a  round  the  program- 
matic base, 

(3)  The  reward  system  LMnployable  to  morivnte  the  people  who  need  to  be  involved. 

(4)  The  curricula  studied  by  students. 

Rach  institution  must  begin  at  the  point  that  takes  the  above  into  account  and  can 
most  effectively  make  change  with  the  least  psychological  turmoil  among  the  participants. 

One  way  for  a  department  to  get  started  is  to  employ  some  pilot  courses  to  imple- 
ment various  strategies  centered  nmund  c  nTl-..  ^ 'sing  the  latest  research  findings  and 
observing  model  programs  around  the  nation,  certain  avenues  could  be  employed  and 
vaUdated.    It  is  suggested  that  those  courses  selected  for  implementation  and  evaluation 
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US^  different  itrategies  in  order  to  deterrnine  one  or  more  effective  procedures  for 
ftiture  programi. 

Whole  programmatic  changes  must  occur  but  first  essontial  develfipment  of  certain 
ceursas  ean  assist  in  alleviating  mime  cif  the  psychological  impact  that  occurs  with  change. 

The  ground  rules  should  be  specified  by  the  majority  of  participants  within  any  edu- 
cational environment.  Maximum  participation  gives  CBTH  a  greater  chance  for  success 
and  assists  in  developing  a  supermarket  of  employable  Btrategies,  The  delivery  systems 
may  vary  to  aome  extent,  but  all  should  contain  the  seven  characteristics  of  CBTE  as 
diseugied  earlier. 

One  iuggested  delivery  system  is  I  iauenstein*s  Module  Xlodel  located  in  the  American 
In^strial  Arts  Association's  3Sth  Annual  Convention  Proceedings,  This  clearly  states 
an  employable  system  that  might  be  ndapted  for  use  in  any  institution  of  higher  education. 

Hauenitein  defines  his  system  components  as^ 

Caorsei      A  universa  ef  majer  fijneMon  ©f  human  mduifrial  dcHvify, 

Modulei     One  of  fhe  rnqjor  ftjnefiwis  er  iteps  m  a  proceii  leading  ts  goo!  gQhievement* 

TQik(i)i      Stptemenfi  af  dcHvify  er  perfanrianees  fhof  exhibit  fhe  level  sf  cQmpef"ency  e^pesi-ed 

under  given  conditidns^ 
Ensbierii   Criteria-references  sfstements  ©f  ssHyify, 

One  adaptation  that  might  occur  with  the  above  definitions  would  be  to  define  a  course 
as  a  universe  of  major  function  of  human  activity,  which  then  would  include  the  profes- 
sional aaquence. 

Other  delivery  systems  could  be  obtained  from  those  Institutions  that  have  been  in= 
volved  in  CBTE  programi  and  are  involved  in  the  Multi-State  Consortium  on  performance* 
Based  Teacher  Education  or  the  American  Association  of  Colleges  for  Teacher  Education 
in  Washington,  D,C. 

A  major  concern  of  many  institutions  stems  from  the  financial  considerations  of 
developing,  implementing^  assessing  and  redesigning  traditional  programs  toward  CBTE* 
All  too  often  legislative  mandates  are  initiated  without  adequate  financial  support  for  doing 
the  neceiaary  tasks  required  of  departmental  faculty,  administration  and  consultation 
perionneL 

With  financial  cutbacks  in  educational  institutions  across  the  country  being  a  common 
denominator^  progression  towards  aCBTE  curriculum  will  mean  seeking  different  avenues 
In  order  to  release  personnel  to  get  the  tasks  accomplished.  Differentiated  staffing  might 
alleviate  some  of  the  time/manpower  concerns  for  a  few,  but  a  look  toward  external  fund- 
ing is  vital  to  performing  an  adequate  job^ 

State  deparments  of  education  must  have  as  a  high  priority  the  need  to  assess  and 
redesign  teacher  education  programs  toward  a  performance-based  approach.  With  a  high 
priority  in  curriculum  development^  adequate  funding  might  be  obtained. 

In  order  to  gain  one  perspective  of  changing  from  a  traditional  type  of  program  in 
industrial  arts  teacher  education  toward  a  competency-based  program,  I  will  use  the  pilot 
program  established  in  the  Fall  of  1975  in  the  basic  graphic  arts  course  at  SUNY  at 
Oiwego. 

During  the  previous  year  an  informal  asse^^srnent  of  needs  was  accomplished  to  de- 
termine the  existing  program  goals  for  undergraduate  students  attending, Oswego  as  in- 
dustrial arts  majors*  It  was  a  concern  of  the  faculty  that  we  should  move  the  program  in 
a  transitional  phase,  declaring  only  part  of  the  courses  offered  as  those  that  would  be  in 
a  pUot  phase. 

Using  the  existing  program  goals,  the  next  step  was  to  conceptualize  the  operational 
body  of  knowledge.  The  outcome  of  this  tAsk  gave  the  staff  those  universal  elements 
around  which  we  organized  the  content  into  the  following  instructional  sequence! 

Mc^ule  U  Coneeptuaiiiing  Graphis  Arts 

Module  2t  Defining  the  Message 

Module  3,  Defining  Grsphie  PfQcesies 

M^ule  4$  Generating  imdgei 

Module  is  Asjemblfng  Images 

M^yle  6*  Pfietg  Cgnverting 

Module  7,  Pre^flng  Image  Corrlers 

Module  S*  Tfansfernng  Images 


Module  f .    Finishing  q  Preducf 
Module  10,  Predyefng  Prinfed  Producfs 
Module  11,  EvolusHng  lA  Ub  160 

After  inierting  a  variety  of  cognitive  and  psychomotor  activities,  \ve  ended  up  svith  a 
ceurie  handbook  containing  the  above  modules,  a  vnrietyof  tasks  and  numerous  enablers. 
An  eKample  of  a  portion  of  a  module  follows- 

MODULE  4 ^GENERATING  IMAGES 
Introduetlon 

Every  printed  piece  has  a  primary  funcrj'in  — to  communicate,  This  function  can  be 
Influenced  greatly  by  how  the  message  is  presented.  Just  as  we  are  concerned  with  the 
first  impression  we  make  on  others^  the  impression  of  a^printed  piece  is  an  important 
factor  in  how  effectively  it  communicates  the  desired  message.  Printing  involves  more 
than  Just  putting  ink  on  paper.  Printing  involves  a  combination  of  interesting  and  attractive 
imagea  that  convey  a  message. 

Goal  4,1 

The  goal  of  Module  4  is  to  conceptualize  the  image  generation  process  into  a  system 
of  symbols  which  are  the  means  by  which  ideas  are  translated  into  visual  images.  The 
arrsngament  of  these  syTntols  and  interaciions  of  design  elements  are  important  to  create 
ing  an  effective  visual  communicative  entity. 

Talk  4,1,1 

Using  three  references  such  as  te^ctbooks,  technical  journals*  manuals  and  practical 
examples*  describe  how  the  principles  of  design,  i,e„  balance,  contrast,  rhythm*  propor- 
tion and  unity*  contribute  to  visually  effective  artwork, 

fnablars 

4.1.1.1  Read  Chapter  2*  ^'Graphic  Communications,"  R,  J,  Broekhuizen 

4.1.1.2  Read  Chapter  4*  'Thoto  Offset  Fundamentals.''  J.  Cogoli 

4.1.1.3  Read  Units  5*6,7,8,10,11,17  and  19*  *Trinting  Layout:  Design,"  Pelmar 

4.1.1.4  Read  Chapter  4*  '-IDesign  Through  Discovery,"  M.E,  Bevlin 

4.1.1.5  Select  additional  reference  material  as  needed  to  further  expand  your  under- 
standing of  design  principles  and  list  the  source  and  author 

4.1.1.6  On  a  maximum  of  three  pages,  list  and  illustrate  the  principles  of  design  in 
a  manner  applicable  to  a  magazine  illustration  for  toothpaste  or  any  ottier 
household  item. 

During  the  semester*  inadequacies  were  pointed  out  by  students  who  spent  more  time 
writing  papers  to  fulfill  stated  tasks  than  manipulating  tools*  materials  and  processai. 
Three  of  the  pilot  classes  reverted  to  the  traditional  course  outline  after  Module  4  and 
three  classes  completed  all  the  modules  during  the  semester, 

In  Module  11*  participants  were  required  to  evaluate  the  system*  content*  teaehlng 
itratagias  and  laboratory  environment.  From  analysis  of  the  data  collected*  it  was  deter» 
mined  that  drastic  modification  had  to  occur. 

Students  strongly  suggested  that  *'hands-on"  activities  concerning  tools*  materials 
and  processes  should  occur  more  often  and  earlier  in  the  semester.  They  felt  that  a 
major  reduction  in  the  paper  work  should  occur  and  additional  time  should  be  placed  In 
gaining  a  greater  level  of  skill  in  operating  equipment. 

Some  areas  that  students  enjoyed  about  the  CBTE  program  were: 

1,  Procedures  for  evaluation 

2,  Adequacy  of  feedback  concerning  their  performance 

3,  Degree  to  which  the  course  was  self-paced 

4,  Making  public  (inwriting)  those  performances  required  and  the  criterion  level 
After  a  careful  evaluation  of  the  data  collected*  a  major  modification  was  accom- 
plished by  reverting  back  to  some  of  the  more  traditional  terminology  and  changing  the 
activities  required  in  each  of  the  modules,  A  system  of  rotating  students  through  activity 
areas  was  developed  to  handle  the  logistical  considerations  of  available  machinery  and 
resources. 

The  new  course  handbook  contains  the  following  eight  moduies: 
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Moduia  1*  Eitablishing  a  Frame  of  Referr^nce 
y.      Module  2.  Designing  the' Megsage=  Relief 
;     Module  3,  Printing  by  Relief 

Module  4,  Designing  the  Message Screen  Process 

Module  5.  Printing  by  Screen  Process 

Mobile  6*  Designing  the  Message  —  Offset 

Module  7.  Printing  by  Offset  Lishography 

Module  8t  Evaluating  lA  Lab  160 --Graphic  Arts 
'      Sudents  were  divided  into  three  groupe  going  ihrough  the  foUnwing  scqui^nco: 

Gixsup  A,  Modules  1,2,3 --6»7- 4,5 -8 

Group  B,  Modulee  1,4,5  ^2,3-6,7-8 

Group       Modules  1,6,7 -4,5- 2,3--^  8 

In  each  group  there  is  greater  fleKibility  in  equipment  availabiUty  and  individuiil 
assistance,  with  students  proceeding  at  a  rate  commcnsuiate  with  tl^cir  nbilitieH. 
An  example  of  the  new  modules  follows: 

MODULI  7  Printing  by  Offset  Lithography 
fiitrodUetldn 

Planographie  printing,  better  known  ap^  offset  lithography,  is  one  of  the  major  proc- 
:#pses  used  to  produce  products  in  the  printing  industry.  In  order  to  preKCni  the  total 
.processes  that  are  involved  in  offset,  this  module  is  broken  down  into  subordinate  areas 
f^^at  include  (1)'  Process  Photography,  (2)  Stripping^  (3)  Platemnking,  (4)  Orientation  to  the 
'DupHcato3f  and  (5)  Preparing  and  Operating  the  Duplicntor. 

7J-PhmographingCgnfi#ra  Ready 

The  goal  of  Module  7 A  Is  to  assist  you  in  gaining  sklllH  and  knowledge  in  photograph- 
ing line  copy  ysing  the  process  camera^ 

Using  an  approved  mechanical  layout,  the  Cjnmoranian'H  Sensitivity  Guide,  Ortho-^ 
ehromatic  fUm  and  the  necessary  chemistry,  you  will  pliotograph  the  copy  and  develop 
the  negative  to  a  solid  step  four  using  the  process  cnmenu  (10  pta*) 

Enciblsrs 

7*1*1.1  Read  IJnit  3Lf  "Graphic  Communications/'  liroekhuizen* 

7*1.1.2  Instructor  presentation,  "Making  a  line  negntive**' 

7.1.1,3  Task  Sheet  5. hi,  "Making  a  Line  Negative." 

Task  7  J  .2 

Using  your  negative  shot  to  a  solid  step  fourg  you  wili  evaluate  the  results  and  de- 
scribe in  writing  any  deficiencies  that  exist  andwliat  action  you  will  take  to  correct  these 
(5  pts.) 

After  field  testing  the  modification  of  the  modules  and  evaluating  the  instruments  lo- 
seated  in  Module  8,  it  is  hoped  that  a  systematic  curriculum  model  will  be  determined  and 
tiiat  a  major  emphasis  for  iniprovcment  can  center  around  the  defined  body  of  knovv'ledge 
and  variations  of  activities. 

^  ;.  Much  of  the  work  accomplished  by  the  group  at  Sl^NY  at  Oswego  was  not  funded  in 
any  way,  and  needed  time  came  after  regular  commitments  in  tenching  and  various  other 

-professional  reiponsibilities.  Without  adequate  funding  for  such  elements  as  secretarial 
tfme,  supplies,  in-aervice  training  and  relea.^e  time  for  faculty  who  are  involved,  the 
process  of  Impienientation  and  evaluation  of  CBTK  programs  is  slow. 

An  assessment  of  our  pilot  program  gave  us  positive  feedback  that  others  in  the 
department  can  view.  It  also  may  assist  in  avoiding  negative  situations  that  occurred 
titfough  lack  of  adequate  planning  or  misinterpretation  of  what  we  postulated  and  what 

D^was  aetualized* 

One  element  that  emerged  was  increased  srudent  interest  in  serving  a  partnership 
^"te  developing  a  more  effective,  efficient  and  relevant  curriculum. 

In  summarys  it  is  suggested  that  an  adequate  CB Ti^  plan  be  established  with  as  many 
if  acuity  as  possible  involved »  This  plan  should  consider  existing  models  for  curriculum 
: development  and  contain  the  characteristics  of  Cin  H  programs*  Ground  rules  that  arc 
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spelled  out  and  definitionB  of  terms  assist  in  cunuiuinlcntin^  the  tlupnrtnu'nt'H  Htrntcgies 
in  implemeTitjng  a  C'ompetency-Hast'd  'rLntcher  luluLMtlon  P  rug  rain. 
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Innovative  Curriculum  in  Construction  Technology 

Gary  Weede  and  Wayne  H,  Zook 

At  Illinois  State  University  we  saw  a  need  for  a  change  in  our  rather  traditional  wood 
technology  curriculum.  In  fact,  we  envisioned  some  of  the  need  for  change  as  eKternal 
pressure  as  sve  scrutinized  our  ow^n  program, 

W'e  were  stimulated  to  make  change  in  light  of  the  evolving  career  education  concept. 
Our  students  in  both  the  teaching  and  non- teaching  curricula  w'ould  be  confronted  with 
preparation  in  obsolete  content  areas  leading  to  employability  problems* 

The  need  for  change  was  further  stimulated  by  the  involvement  of  staff  members  in 
the  Illinois  l!)epartment  of  Adult,  V^ocational,  Technical  I!  ducat  ion  on-site  evaluation  of 
secondary  occupational  education  programs. 

Course  sequencing  in  relationship  to  a  program  area  has  become  a  major  concern 
In  program  evaluation  by  the  state,  in  other  words,  a  series  of  courses  must  bo  sequenced 
to  lead  to  job  en  try -level  employability  upon  completion  of  a  program. 

Even  though  our  program  is  not  subjected  to  the  same  evaluation  as  secondary  schoolSj 
we  knew  that  our  existing  program  probably  could  not  withstand  such  an  external  evalua- 
tion. Thus,  Ehe  education  of  college  graduates  in  central  Illinois  with  competencies  in 
cabinet  and  furniture  construction  was  not  adequate  to  insure  their  employability* 

Our  concern  was  equal  for  both  the  teaching  and  non-teaching  graduates,  rhe  thrust 
on  the  secondary  level  was  toward  a  construction-oriented  curriculum  with  a  de-emphaiis 
of  cabinetmaking  and  furniture  construction*  1"o  insure  employability  for  our  teaching 
graduates^  we  saw  the  need  for  construction  orientation.  Our  non-teaching  gradudtea 
needed  the  construcfinn  orientation  for  employment  in  mid- management  positions  related 
to  the  construction  industry. 

Another  factor  that  stimulated  the  evaluation  of  our  woods  curriculum  and  our  quest  ■ 
for  diversification  was  dwindling  Interest  among  students  and  trade  ofganizations  in  a 
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tnditlonal  ftjiriltu re -oriented  curriculum.  We  needed  to  seek  altemativeSi  and  we  had 
^several  factors  to  consider:  (I)  The  program  had  to  lead  to  student  employabiUty* 
(2)  The  program  had  to  appeal  to  student  interest*  (3)  It  had  to  be  flexible  in  regard  to 
facility  naedSj  and  the  ingiructlonai  material  costs  had  to  be  limited*  (4)  U  had  to  provide 
aaiy  encranee  and  exit  from  the  program  for  students,  with  a  minimum  of  prerequisites* 
(5)  It  had  to  provide  the  students  with  a  diverse  array  of  non- teaching  occupational  alter- 
natives. The  non- teaching- related  occupations  identified  included: 

A.  Bttall  lumber  dealership 
1*  estimator 

2,  service  planner 

3,  retail  sales 

4,  assistant  management  trainee 

B,  Wholesale  construction  product  representative 
C*  Real-estate  sales  and  brokerage  related 

D.  Municipal  building  commissioner  aid 

E.  Consumer  knowledge 

In  addition^  the  introductory  portion  of  the  curriculum  had  to  provide  adequate  prepa= 
ration  for  on-site  fabricarion,  which  was  expected  to  be  a  major  pare  of  the  total  program. 
■  After  identifying  the  deficiencies  of  our  existing  program,  the  next  step  was  to  seek 
exteiTial  help  from  the  construction  industry^  This  was  initiated  by  a  presentation  to  the 
:  Normal -Bloomington  chapter  of  tiie  Illinois  Home  Builder  Association.  The  interest 
stimulated  by  the  presentation  resulted  in  the  establishment  of  a  three- member  advisory 
committee  consisting  of  representation  of  retail  lumber  sales,  major  home  builders 
and  developers. 

The  input  from  this  committee  resulted  in  the  establishment  of  the  construction  com- 
ponent of  die  program.  In  addition  to  the  utilization  of  the  existing  introductory  wood 
technology  course  and  the  departmental  architectural  course,  three  other  courses  were 
established.  The  course  sequence  appears  as  follows: 

(1)  220  wood  technology 

(2)  221  construction  technology 

(3)  211  architectural  drafting 

(4)  320  masonry  construction 

(5)  321  carpentry  constinictlon 

Tfie  students  also  have  the  option  of  an  cxtemshtp  with  varying  amounts  of  credit  to 
acquire  additional  experience.  Typical  extemships  can  be  with  lumber  retail  companies 
and  city  inspection  departments. 

In  addLtion  to  the  construction-related  courseSj  the  non-teaching  students  are  strongly 
advised  to  acquire  a  minor  in  business  or  business  administration.  The  business  back- 
ground is  essential  for  entry  into  a  management-typeposition  in  the  construction  industry. 

The  221  course  became  the  focal  point  of  our  curriculum  development.  Nineteen 
rather  explicit  units  evolved  for  the  course*  We  feel  that  the  strength  of  the  course  is  in 
the  laboratory  activities,  which  will  be  explained  later. 

The  19  units  of  instruction  in  the  course  are  as  follows: 

1.  CQnlfruCHqn  careen 

2.  Building  QOdei  dnd  perm  If  s 

3.  Standsrd  moftriais 

4.  Blueprint'  reading 

5.  Loesfihg  fhe  sfFucfure  on  iifs 
6-  Detapmlning  alavatien 

7.  Floor  syifem  Isyouf 

8.  WqII  idyouf 
?.  Rafter  laysgf 

10»  Sfstf  loyauf 

11,  Door  and  window  Qisambllas 

12,  Siding  sfory  pole  Isyouf 

13,  Building  q  ifarcfure 

14,  Cpngrafa  maferlali  and  sfdndards 

15,  Cqn^rafa  form  eanltrucHon 

16,  Placement  and  finish  of  concrete 

17,  Conerefe  and  mai^ry  blocks 
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18#  Sriek  eQnstrgetiQn 
19,  Materidl  ^itimafion 

The  identificntion  of  the  contuiu  was  relaiively  ensy,  nowcver,  the  problem  wns  de- 
veloping the  appropriate  lalxjnuory  activiticH  which  could btu^arried  on  in  a  very  canven- 
tional  laboraiory  and  with  a  niininiuni  of  departnuMntal  uxpundituro  and  student  exp 
The  latoratory  activities  were  necessary  to  reinforce  the  cognitive  aspects  of  the  course 
and  also  develop  gome  pHychomc:>tgr  skiliri. 

With  the  thrust  coward  conipotoncy-based  education,  we  wanrod  the  level  of  student 
performance  on  the  activities  to  be  measurable,  in  addition,  it  was  necessary  for  tiie 
activities  to  rcnect  the  real  world  as  much  as  ptiHsibie  Jiui  remain  within  our  original 
constraints  of  budget  and  space. 

The  first  unit  of  instruction  is  an  orientation  to  construction  —  and  specifically  occu- 
pational opportunities  ani.1  required  training  for  job  entry.  This  is  presented  in  a  rather 
conventional  way  through  lectures^  films  and  guest  speakers*  An  attempt  is  made  to  have 
a  person  representative  of  realty  sales,  construction  financing,  lumber  retailing,  building 
inspection  and  construction  management  make  a  presentation  to  the  class.  Following  a 
thorough  presontatfon  of  the  most  fisible  career  opportunities,  the  students  are  required 
to  select  n  construction- re' a  ted  occupation  iind  make  a  complete  analysis  of  the  occupa^ 
tion.  This  analysis  involves  a  s^ritten  reporti  detailing  tlie  job  responsibilities^  employ^ 
mem  opportunities  and  required  preparation  for  Job  entry. 

The  second  instructional  unit  invoives  types  of  building  codes,  including  specifica- 
tions and  performance  codes,  the  four  recognised  model  codes  and  the  '*one  and  two  family 
dwelling  code"  which  is  a  comjTosite  of  the  four  model  codes,  The  instruction  centers 
around  the  rationale  for  building  codes  and  the  procedure  for  acquiring  a  building  permit. 
The  students  are  provided  a  written  information  unit  and  a  sample  building  code. 

The  students  assume  the  role  of  a  building  commissioner  and  evaluate  a  set  of  plans 
submitted  for  a  building  permit.  The  drawing  has  several  factors  such  as  door  size  and 
wall  construction  svhich  do  not  conform  to  the  requirements  of  the  sample  code. 

In  the  laboratory  activity  the  students  must  determine  if  a  building  permit  can  be 
granted.  If  not,  the  student  must  identify  the  changes  which  must  be  made*  The  students 
are  introduced  to  such  concepts  an  deed  restrictions^  zoning  and  minimum  structural 
requirements  throughout  the  unit,  Un-site  building  inspection  by  city  officials  is  alio 
covered  in  substantial  detail.  "  '^^ 

The  third  unit  consists  of  a  study  of  standard  materials  used  in  the  construction 
industry.  This  study  includes  standard  sheet  materials,  lumberj  mi  11  work,  hardware  and 
fasteners.  The  arudents  are  expected  to  be  able  to  identify  the  materials,  name  the  unit 
in  which  it  is  sold  and  know  the  grading  system,  reiaring  to  quality. 

The  fourth  unit,  blueprint  reading  and  specific  uons,  is  the  first  time  working  draw- 
ings are  Introduced  to  the  student.  The  plan  wliich  the  students  work  syith  is  used  through^ 
out  the  remainder  of  the  course.  In  the  blueprinte  reading  unit  the  students  learn  what 
is  included  on  the  drawing.  l"or  the  student  laboratory  activity,  key  questions  have  been 
developed  relative  to  room  sizes,  slope  of  the  roof,  distance  betsvocn  windows  and  similar 
information,  thus  requiring  the  students  to  familiarize  themselves  with  the  plans. 

The  specifications  for  the  building  are  also  included  in  this  section.  The  concept  of 
specifications  is  presented  as  a  legal  contract  between  the  contractor  and  the  prospective 
owner.  The  specification  sheet  then  becomes  a  key  part  of  the  last  unit  of  thr  course  con«^ 
cemed  svith  eBtimating. 

The  fifth  unit  of  instruction  deals  with  the  process  of  locating  the  structure  on  the 
site.  The  importance  of  proper  location  is  stressed,  and  the  city  ordinances  dealing 
vvith  set-back  are  introduced.  The  technique  for  setting  and  using  batterboarda  is  demon^ 
strated  to  the  students. 

The  laboratory  activity  involves  having  the  students  work  In  small  groups  and  sat 
up  batterboards  for  a  group  of  houses  for  a  model  city  block.  The  activity  is  designed  to 
be  conducted  on  a  practice  athletic  field  or  similar  area.  A  line  marker  or  curb  serves 
as  the  point  from  which  the  set-back  is  established. 

The  drawing  from  unit  four  is  used  for  the  activity.  After  the  boards  have  been  set 
and  properly  squared,  each  group  of  students  moves  to  the  next  scr  of  batterboards  and 
checks  the  other  group.  A  tolerance  of  one-half  inch  has  been  established  as  the  accept- 
abie  variation  in  diagonal  measurement. 

The  sixth  activity  deals  with  various  techniques  of  determining  building  elt /ation. 
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-por  thti  activity  information  is  presented  on  the  use  of  the  buildef's  level,  spirit  level 
§md  line  l^al,  Tha  three  alternative  methods  are  presented  so  that  a  student  can  estab- 
:  iish  building  elevation  in  the  event  a  builder's  level  is  not  available  or  the  si?,e  of  the  Job 
>do#3  not  warrant  ita  use. 

,  ;  The  itudenti  establish  the  elevation  of  the  four  comer  stakes  for  the  houses  located 
im  tiia  site  In  tiie  previous  activity*  At  least  two  of  the  three  methods  are  used^  one  serv- 
rtag  fts  a  check  on  the  ocher, 

•:.  :  Unit  aevan  li  concerned  with  floor  system  layout  including  the  spacing  of  the  fioor 
joist  on  flie  outside  foundation  wails  and  the  center  girder, 

L  The  laboratory  activity  is  deiigned  to  give  the  students  experience  in  the  location  of 
floor  Joists*  Students  place  four  pieces  of  addinp  mnchiner  rnpo  on  a  bench  top,  They 
i^en  make  slayoutfor  joint  spaced  on  12  inch  centers^  1&  inch  centers  and  24  inch  centers. 
Each  layout  is  made  in  a  different  color  of  lead  to  facilitate  correcting.  This  provides  an 
experience  for  the  students  in  making  adjustments  when  the  layout  comes  from  both  sides 
and  meet!  in  the  center. 

Since  unit  seven  is  the  first  student  involvement  with  framing  nomenclature,  it  is 
i  necessary  to  spend  time  presenting  this  information.    The  framing  model  becomes  an 

valuable  aid  for  this  purpose, 
;  s     Unit  eight  deals  with  conventional  wall  layout.  The  drawing  presented  previously  is 
used  for  all  of  the  layout  activities.  The  students  make  the  layouts  during  the  laboratory 
periods  on  adding  machine  tapes. 

The  itudents  have  adequate  eAperience  making  the  layouts  so  that  when  they  enroll 
in  thm  on-site  course,  layoutis  expedited  and  all  students  a  re  able  to  work  simultaneously, 
;  The  lab  activity  allows  all  of  the  studentfi  to  work  independently. 

The  activities  are  graded  by  comparing  them  to  a  master  tape  prepared  by  the  instruc- 
tor* The  tolerance  of  one=fourih  inch  error  is  accepted  as  the  competency  level.  It  has 
been  found  diat  secretarial  help  or  students  can  do  much  of  the  correcting. 

Unit  nine  involves  rafter  layout.  The  nomenclature  associated  with  roof  construction 
li  presented  to  the  students.    The  presentation  is  followed  by  a  teacher  demonstration. 

The  activity  involves  having  the  students  make  a  layout  for  various  kinds  of  rafters, 
using  both  the  step* off  method  and  the  rafter  square  tables. 

The  activities  and  instruction  starts  with  common  rafters  and  progresses  to  hops, 
valleys  and  Jacks,  After  the  layout  is  made  on  the  adding  machine  paper  tapes,  the  stu- 
dents cut  out  the  profile  of  the  rafter.  This  makes  it  easy  to  correct  by  laying  the  student 
layout  on  a  master  copy.  It  also  gives  the  student  a  better  Idea  of  the  relationship  of  the 
angle  of  the  cuts  to  the  horizontal  and  verticnl  planes. 

Unit  10  deals  with  stair  layout,  for  which  the  techniciue  is  presented  in  the  class. 
Written  material  is  provided,  including  illustrations  showing  the  procedure  for  making  a 
layout.  The  actual  layout  is  made  on  wide  paper  such  as  shelf  paper,  and  the  profile  is 
'QUt  out.  The  success  of  the  students  seems  especially  high  when  compared  to  the  prob= 
Terns  encountered  by  some  experienced  craftsmen.  Stair  layout  has  been  found  to  be 
ratfier  intriguing.  In  a  typical  laboratory  activity  the  scudent  is  provided  with  the  basic 
intormation  on  stair  layout. 

For  the  purpose  of  the  problem,  the  student  is  provided  with  the  total  rise,  total  run 
and  tha  thickness  of  the  treads.  The  student  makes  the  necessary  calculations  and  com= 
plates  ttie  layout.  The  layout  Is  cut  out  with  scissors.  It  is  then  graded  by  laying  it  over 
the  master  copy.  A  tolerance  of  3/16  inch  between  ri?^ers  and  treads  is  permitted  from 
top  to  bottom* 

Unit  11  consists  of  a  study  of  door  and  window  assc/mbliesi  Consideration  is  given 
to  tiie  standard  sizes  of  door,  and  window  units  which  are  available  and  the  relationship 
^between  rough  openings  and  header  sizes* 

f  Ev€m  though  most  contractors  are  using  prehung  doors,  we  feel  it  is  essential  that 
pur  students  at  least  know  the  procedure  for  hanging  a  door.  Thus  our  laboratory  activity 
Reenters  around  the  fabrication  of  alow  clearance  prehung  door  unit  which  would  commonly 
'^be  used  in  basement  finishing  and  some  remodel  work. 

The  students  cut  the  height  of  the  hollow  core  door  down,  make  Jambs,  hang  the  door 
;  complete  with  trim  on  both  sides  and  install  the  lock  set.  The  trim  is  just  tacked  on  one 
sice  of  the  unit  so  it  can  be  remoyed  easily  and  the  door  can  be  hung  as  a  standard  pre- 
hung unit. 

P-  The  materials  for  this  unit  are  provided  from  one?  of  two  sources.  One  source  is 
latyone  in  the  comrnunity  who  would  like  to  have  doors  niadc  up  for  a  basoment  finishing 


job.  The  other  source  is  a  local  lumber  company  which  provides  us  with  doors  regarded 
as  rejects  and  seconds.  From  these  materials  we  make  up  the  door  units  and  return  them 
to  the  company  as  prehung  units.  The  lumber  df^aler  in  turn  sells  them  in  his  retail 
operation*  Since  our  primary  concem  has  been  to  provide  the  students  with  door  hanging 
eKperiences,  both  sources  have  proven  beneficial  to  our  program. 

Unit  12  deals  with  the  layout  of  a  story-pole  for  the  application  of  horizontal  siding. 
The  methods  of  applying  siding  are  discussed  in  class  and  then  a  laboratory  activity  is 
assigned.  The  students  are  given  the  distance  measured  vercically  from  the  soffit  to  one 
inch  below  the  foundation.  They  are  also  provided  with  different  widths  of  siding  and  the 
maximum  allowable  exposure.  They  then  make  the  spacing  layout  on  a  paper  tape  for 
each  of  the  different  widths  of  siding.  The  layout  procedure  is  gvaluateJ  like  the  previous 
activitieSs  allowing  the  students  one-fourth  inch  of  error  in  the  layout. 

Unit  13  is  the  capstone  of  the  carpentry  portion  of  the  course.  Mere  the  students  are 
able  to  apply  what  they  have  learned  by  building  either  a  utility  building  or  a  model  unit. 
Both  units  have  definite  advantages, 

The  building  provides  a  gc»od  opportunity  for  instalUnga  door  and  window  assemblies 
as  well  as  cutting  rafters,  shingling  and  many  other  common  carpentry  tasks. 

The  major  disadvantage  is  that  the  building  must  be  sold  prior  to  beginning  the  con^^ 


The  problem  of  obtaining  a  buyer  does  not  exist  with  the  model,  and  it  also  provides 
a  good  opportunity  to  reinforce  nomenclature.  Another  major  advantage  of  the  model  la 
that  it  provides  intersecting  interior  walls  and  ceiling  framing  which  does  not  exist  with 
the. .utility  building. 

When  the  scale  model  is  used  as  the  alternacive  for  fabrication,  the  plans  w^hich  the 
students  worked  with  in  previous  units  are  utilized.  This  allows  for  further  familiarity 
with  the  same  building. 

Unit  14  is  the  beginning  of  the  concrete  and  masonry  construction  units  in  the  orienta- 
tion course.  In  this  unit  a  study  is  made  of  the  contribution  concrete  makes  to  the  con^ 
structlon  industry.  The  overview  includes  foundationSi  footings,  and  slab  designs. 

The  first  student  activity^  in  concrete  construction  centers  around  mixing  small  quan- 
tities of  concrete.  These  sample  quantities  are  placed  in  paper  roll  tubes  and  allowed  to 
cure.  The  samples  are  then  tested  for  strength.  I^ach  day  a  sample  is  tested  to  demon^ 
strate  the  relationship  between  cure  time  and  conditions  and  ultimate  concrete  strength. 

Different  curing  conditions  are  provided,  such  as  air  curing  and  water  immersion  curing. 

To  test  the  samples  they  are  placed  between  two  bench  tops*  and  a  bucket  is  attached 
with  a  piece  of  wire*  The  bucket  is  loaded  with  sand  until  the  specimen  fractures.  The 
amount  of  sand  is  weighed  and  recorded.  This  process  is  continued  at  variouii  daUy 
intervals  to  compare  the  relationship  between  strength,  cure  time  and  curing  conditions. 

During  this  same  activity  the  students  conduct  silt  tests  on  the  sand  and  slump  tests 
on  the  concrete  mixes  before  they  are  placed. 

Unit  15  involves  an  introduction  to  concrete  form  construction.  For  this  activity  tiie 
students  construct  forms  for  a  flagstone  patio  and  concrete  benches.  The  shape  of  the 
flagstones  are  first  drawn  on  u  piece  of  4  foot  by  4  foot  cardboard  or  hardboard.  After 
the  desired  shapes  are  achieved,  the  six  individual  shapes  are  cut  out  and  each  student  is 
assigned  a  shape  for  which  he  will  build  a  form. 

The  original  design  shape  must  fit  inside  the  constructed  form  with  no  more  than 
one^fourth  inch  of  space  at  any  point.  This. tolerance  is  desirable  to  insure  that  the  in- 
dividual blocks  will  fit  properly  into  the  larger  shape  when  they  are  all  formed  and  poured. 

The  six  flagstone  shapes  become  the  component  modular  units  of  a  larger  patio  made 
up  of  four=foot  square  redwood  grids  places  on  a  sand  base. 

We  have  found  that  if  a  number  is  cast  in  each  of  the  flagstone  shapes,  it  is  much 
easier  to  assemble  the  final  unit  when  it  is  hauled  to  the  site.  When  the  stones  aria  placed 
in  the  large  gridj  each  unit  of  six  is  placed  in  a  different  direction  so  that  the  final  effect 
is  that  of  a  random  shape.  By  rotating  the  module  units  90  degrees*  the  casual  observer 
walking  across  the  patio  does  not  notice  similar  shaped  blocks. 

The  concrete  benches  also  become  an  integral  part  of  patio  design.  The  seat  for  the 
benches  can  be  either  of  cast  concrete  or  redwood.  When  the  cast  seat  is  constructed^ 
the  concept  of  precasting  and  tilt-up  wall  panels  can  be  conveyed  to  the  students. 

This  activity  is  very  economical,  since  scrap  lumber  and  sheet  material  can  be  used 
for  the  forms.  In  addition  the  recipient  of  the  patio  and  benches  has  always  been  more 
than  happy  to  reimburse  the  school  for  the  materials  involved. 
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Tte  entire  activity  can  also  lend  itielf  to  a  community  beautification  project  in  co* 
0]^ration  wltii  the  local  parka  and  recreation  district.  Most  citiee  are  willing  to  pay  the 
prie#  of        materlali  for  the  patio  scones  and  benches  to  be  used  in  the  public  parks* 

In  addition^  moit  schools  are  able  to  use  the  near^non'^deitructible  benches  on  the 
school  premises.  In  any  case,  the  cose  of  the  mace  rials  can  easily  be  defrayed. 

Unit  16  is  concerned  with  the  piacement  and  finishing  of  concrete.  In  our  classes  we 
e^erlm^t  with  a  variety  of  finishes,  including  smooth  steel  trowel  finifirhes,  a  broom 
fifUsh  and  an  exposed  aggregate  finish. 

We  are  doing  moat  of  our  work  with  the  exposed  aggragate  finish  because  of  its 
decorative  effect  and  the  ease  of  finishing, 

For  b^ch  designs  where  Iwth  sides  will  be  exposed  and  ic  is  necessary  co  have  equal 
exposure  of  the  aggregate  on  both  sides,  we  seed  the  bottom  of  che  form  before  the  con- 
erate  is  placed.  To  do  this  we  first  spread  a  layer  of  damp  sand  one-fourth  inch  thick. 
We  than  carefully  place  a  layer  of  the  aggregate.  The  aggregate  is  generally  about 
©ne^half  inch  in  diameter  or  less.  This  is  spread  until  the  layer  of  sand  is  no  longer 
visible.  The  concrete  mixture  is  then  placed  on  top  of  the  aggregate.  After  the  concrete 
has  cured,  the  surface  layer  of  sand  is  removed  with  a  brush  and  the  aggregate  surface 
is  exposed. 

The  concrete  is  mixed  after  the  forms  have  been  preparedi  including  oiling  the  forms. 
The  oU  provides  for  easy  removal  of  the  forms  and  prevents  the  wood  from  absorbing 
exceislve  amounts  of  moisture  from  the  concrete  when  it  is  placed. 

The  mixed  concrete  is  placed  in  the  forms  and  sc reeded  even  wjrh  the  top.  To  pre- 
vent voids  around  the  edge,  the  concrete  is  puddled  with  a  small  stick  all  the  way  around 
the  edges.  After  sc  reeding  and  puddling,  a  wood  float  finish  is  given  co  the  surface. 

After  the  concrete  has  been  placed  and  floated,  the  surface  is  seeded  with  aggregate 
the  same  size  as  was  applied  to  the  bottom  surface.  The  aggregate  is  patted  into  the 
iurface  with  a  trowel  uncil  It  is  slighdy  covered  with  a  slurry  of  cement. 

We  then  apply  a  surface  retarder.  The  retarder  allows  us  to  expose  che  surface  as 
much  as  24  hours  after  the  concrete  has  been  placed  by  lightly  washing  the  surface  widi 
a  fine  mist  of  water  or  lightly  scrubbing  with  a  soft  brush  and  water.  If  a  retarder  is  not 
used,  we  must  watch  the  concrete  very  carefully  and  expose  the  aggregate  at  exactly  the 
right  time.  Under  normal  curing  conditions,  the  time  before  exposing  the  aggregate  may 
rrage  from  an  hour  to  several  hours,  depending  on  the  moisture  content  of  the  concrete 
and  tiie  room  temperature. 

The  retarder  delays  the  cure  on  the  cop  1/16  inch  of  the  surface  and  the  remainder 
of  the  concrete  cures  normally.  The  retarder  still  allows  next  day  removal  of  forms,  but 
provides  for  late  exposure  of  the  aggregate. 

Concrete  has  become  one  of  the  students"  favorice  activities  because  most  of  them 
have  not  had  very  much  experience  with  concrete. 

Unit  17  deals  with  concrete  and  masonry  blocks.  The  instruccion  in  this  unit  evolves 
around  sizes  and  shapes  of  masonry  blocks,  masonry  mortar,  and  laying  of  concrete 
blocks. 

As  a  laboratory  activity,  che  students  lay  up  a  wall  section  with  two  opposite  comers. 
The  section  is  laid  on  building  felt  placed  on  the  concrete  floor  of  the  laboratory. 

The  mortar  mix  is  a  combination  of  mortar  mix  and  lime.  It  works  like  a  typical 
mix,  but  the  mortar  can  be  removed  very  easily  after  it  cures  so  that  the  blocks  can  be 
salvaged  and  used  by  the  next  group  of  students. 

We  have  found  that  the  learning  experiences  arc  much  better  by  using  two  corners 
on  a  short  wall  and  laying  itupfour  courses  high  than  if  a  straight  wall  section  is  used  or 
if  only  one  comer  is  included. 

Unit  18,  which  is  the  final  masonry  unit,  deals  with  brick  construction.  In  this  unit 
we  discuss  the  types  of  bricks,  methods  of  laying  bricks,  mortar  mixes  and  common  tools 
used  in  the  masonry  trades. 

The  laboratory  activity  for  the  brick  construction  unit  involves  the  fabrication  of  a 
small  brick  barbeque^type  fireplace  unit  that  complements  the  backyard  patio  design 
constructed  in  previous  units. 

The  unit  is  small  and  can  be  lifted  into  a  pickup  trick  by  several  people.  The  size 
has  intentionally  been  kept  to  a  minimum  and  the  weight  reduced  as  much  as  possible  to 
facilitate  moving,  A  clay  flue  is  used  to  enhance  student  experiences  with  materials  and 
also      reduce  the  weight  and  to  facilitate  the  need  for  extending  the  height  of  che  flue. 

The  fireplace  barbeque  ulcimacely  becomes  a  part  of  the  total  backyard  leisure  area 


491 


483 


desipi  including  the  patio  and  the  concrcto  bcm'he'H, 

The  final  unit  in  the  courst',  number  Is  a  c'omprehenHivu  innturinl  estimntion 
activity,  Consldurable  tinio  U  flpont  in  clnrfs  discuj^^^inn  cciviM-int^  the*  vnriiHis  tcchniciuus 
us«d  in  matcrinl  fsiiiii  jin,  In  additinnj  iaku-()ff  tnbic's^  and  rfClU'Uulci^  have- bcun  de- 
veloped to  facilitate  the  proceHH  and  ta  hcvvu  an  a  clieck-liHt  ho  diat  tht*  .^rLklentH  will  not 
miss  any  items  in  the  process,  'rhin  particular  ?^heet  in  a  chcck^llnt  \^!iich  the  students 
use  which  includes  every  possible  niaterial  needed  in  rlic  ^ti'ucnnv.  Ah  they  une  the  sheet, 
they  give  a  number  to  the  Itenis  lihlhI  :inL!  "K'*  out  any  items  which  are  run  needet.1  in  tiieir 
particular  problem. 

Ab  the  students  procuL-ci  with  rlu'  activjrvj  they  I'lUer  the  cor'reet  nunntiiit's  needed  on 
the  take-off  sheet,  rhe  nuinbe!\H  for  ihe-  itemn  coj- res  pond  to  the  numbers  they  entered 
on  the  previous  cheek-list,  "['his  makes  icpcjssible  for  tlieni  to  deterrnine  if  tliey  included 
all  materials  needed. 

Kstimating  tables  have  been  developed  to  C'Spi^  dite  the*  determining  of  quantities 
needed.  For  examples  if  tac  length  of  the  buildini;  is  known,  the  number  of  floor  joists 
needed  for  a  partieul  ir  spacing  can  be  deturmmed  easily. 

The  final  e^timaring  problem  iriVolves  determining  the  types  and  quantities  of  material 
needed  to  construct  rlie  buikling  wideh  has  lie  en  utilizetl  throughout  the  course.  At  the 
conclusion  of  the  eoursCi  thi' students  nor  only  a  Tl'  famiiiar  witli  all  (if  thC'  component  parts 
of  the  building  but  alsciknow^  the  COS!  of  tile  materials  svhlcii  svould  be  needed  to  construct  it* 

The  estiinating  activity  requires  diat  the  student  become tlioroughly  familiar  with  tha 
use  of  building  specifications,  i'he  same  specifications  which  were  introduced  in  unit 
four  In  the  blueprint  section  are  now  used  for  estimating, 

The  estinuuing  invulves  the  calculation  of  all  materials  needed  to  fabricate  the  struc- 
ture froni  the  fcuindation  through  completion*  Tlie  students  are  expected  to  work  at  a 
competency  level  of  ^H)  percent  accuracy,  ro  facilitate  the  corTecting  of  the  activity  and 
to  insure  tiiat  the  students  are  ail  using  the  same  pricr'^,  a  price  list  is  provided  for  diem 
at  the  outset  of  the  activity, 

This  concludes  the  activities  that  sve  use  in  our  orientation  course.  We  have  found 
that  at  this  point  the  students  arc  ready  to  go  ro  the  job  site  and  progress  much  more 
efficiently  than  they  have  prior  to  the  implementation  nf  this  Ci>urse.  Since  It  has  been 
a  suggested  prerequisite  to  our  on-site  carpentry  course,  the  time  required  to  construct 
the  same  house  has  been  reduced  by  at  least  ^0  percent. 

We  reali'/c  now  that  rhe  content  taught  in  this  course  has  expedited  our  instruction 
tremendously,  llowoveri  we  envision  this  program  or  a  siniilnr  one  being  equally  as 
successful  in  the  secondary  program.  If  could  become  a  semester  course  or  portions 
of  it  could  he  implemented  in  existing  architecturnl  drawing  courses  or  in  a  conventional 
woodworking  program  as  a  unit  in  construction. 

The  experiences  derived  from  thc^  content  will  lielp  prepare  a  student  to  elect  an 
on-site  building  trades  course  and  can  give  hirn  definite  insight  into  what  is  expected  as 
he  progresses  in  that  course. 

One  of  the  other  instructional  medins  we  did  not  mention  as  we  presented  the  units  is 
that  a  series  of  cross wlu\1  puzzles  accompany  each  unit,  Ue  have  found  tliat  crossword 
puzzles  are  an  excellent  method  of  reinforcing  nomenclature,  The  puzzle  forces  the 
student  to  seek  the  correct  tL-rm  and  alwo  spell  the  term  correctly 

As  we  mentioned  at  the  outset,  this  content  works  \e  U  in  the  five  course  sequences. 
It  also  fits  our  original  critL  ria  of  requiring  a  niinimal  buti^eti  utilizes  existing  facilities^ 
appeals  to  the  student  interest  and,  most  important,  leads  to  student  emi)loyability, 

Dr,  Weede  snd  Dr,  Zook  are  Aiioeiat©  Profeiiori^  Induifriol  Technology^  llMngis  Sfoto  Univeriity, 
Normal,  111, 
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The  Impact  of  Affect  in  Industrial  Arts 

William  K.  Hodgklnion 

A  brief  demonstration  lesson  preceded  the  presentation  of  this  document.  The  thrust 
of  this  demonstration  was  to  focus  on  two  diverse  modes  of  instruction,  i,o.j  teacher  cen- 
tered and  learner  centered. 

Let  ui  consider  the  weather  outside.  Were  it  gray  and  cloudy,  we  moat  likely  would 
wear  appropriate  protective  attire  and  quite  possibly  feel  a  bit  on  the  gloomy  side*  Given 
a  cold  and  windy  setting,  we  no  doubt  would  be  hanging  on  to  our  hate*  On  a  hot  summer 
day^  we  may  find  ourselves  miserably  struggling  to  maintain  composure*  But  no  doubt 
we  can  find  those  bright,  warnip  sunshiny  days  which  simply  spew  comfort  and  happiness. 
We  submit  that  a  climate  likewise  eKists  in  the  classroom.  It  may  not  be  as  obvious 
fti  weather,  but  its  signs  are  usually  perceived  by  the  master  teacher.  It  has  been  called 
^  "social^emotional  climate  in  the  classroom,''  (Wlthallf  1949)    In  essence  it  is  affect, 
'  the  realm  of  human  behavior  dealing  witti  perceptions,  attitudes,  appreciations,  beliefs, 
valuei,  interests,  emotion  sets,  biases,  * . .  all  of  which  have  a  feeling  tone* 
V        It  is  hypotheslzad  that  consideration  of  affect  in  the  classroom  is  as  imj)ortant  as, 
if  not  more  important  than,  consideration  of  cognitive  and  psychomotor  competencies* 
=  ITiat  is  to  say,  the  probability  of  learning  is  enhanced  in  a  learner-supportive,  learner= 
centered  if  you  will,  atmosphere. 

Let  us  considar  for  a  moment  the  concept  that  we  have  heard  ^o  much  about  motiva= 
don*  We  hear,  **gat  the  students  Involved,*'  **get  them  interested,'*  but  are  we  not  really 
sayings  "get  him  to  attend  to  what's  happening?*'   What  better  way  to  get  students  to 
.  attend  than  to  be  receptive  and  supportive  of  their  feelings?  Learning  theory  has  demon- 
ic iWated  that  learning  occurs  within  the  student,  and  we  can  facilitate  this  mental  process^ 
'  ing  by  sustaining  the  learner.    The  master  teacher  is  one  who  has  developed  his  own 
means  of  coping  with  affect  in  his  classroom. 

An  understanding  of  interaction  analysis  techniques  or  the  assistance  of  a  trained 
observer,  possibly  your  supervisor,  are  invaluable  tools  which  you  might  use  to  assist 
you  in  interpreting  affect  in  your  classroom*  Vou,  the  classroom  teacher,  are  one  of  the 
most  significant  parameters  in  the  type  of  climate  in  your  classroom*  Some  concepts 
which  are  known  to  have  an  effect  on  aifect  in  the  classroom  follow* 

1#  Wheo  and  where  neeessary  be  dirtcflve  in  your  fedehlhg,  but  de  not"  always  direet  the  learn' 

int  ex^rjtnQes;  oltow  the  itudtnti  fhe  freedom  to  learn* 
2*  DefTiecinini,  reproving,  dis^raglng  remarWi  and  behoyiors  certainly  dp  not  contribute  to  o 

ft'ydent'i  seif^tsteem  or  iuitqin  his  delire  to  learn* 
3#  Be  hunribief  B^sHng about  yourself  rnsy  be  gratifying  to  you,  ^t  it  does  little  to  develop 

the  itudint-s  self^warenesi, 
4f  A  stille/  pat  on  ihe  bock,  nod,  qan  work  ai  well  qi  proUe  qf  supporting  st'ydent  behaviori,  ^ 

Yby  know  yourself,  the  student,  and  what  fits  yeyr  %fy\%  of  teaching.  Why  not  aceentuote 

the  p^lHye  o  bit  more? 
ip  Aeeept  student  reipsniei*  Remember  they  are  human,  end  humsns  hove  feejingi*  Clarify 

their  undef^tqndlngs  and  help  them  l^rn*  Be  a  ''fscil itator  of  learning,"  and  itrueture  (he 

learner's  problems  to  tnhonee  his  knowledge,  ^ills,  ete* 

When  you  retum  toyour  classroom,  use  witting  and  deliberate  behaviors.  Think  about 
inner  awareness-,  know  what  you  are  doing  and  have  a  rationale  for  why  you  are  doing  it, 
A  fuHy-functioning  facilitator  of  learning  must  be  concerned  with  the  Impact  of  affect  in 
industrial  arts  education. 
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1^    Computer-Assisted  Instruction:  A  Student/IVIachine 
i    Jnteractive  System 

David  L  Jeldtn 

^  -  Tha  computer^  with  Its  many  data  hanging  capabilitiei,  is  becoming  tha  taaeher'e 

graatesr  educational  tool  in  the  classroom.    At  the  preiant  time  extenslva  raseareh  is 
V    being  ctona  in  both  public  and  private  educational  institutions  on  Computer- As  sis  ted  In- 
s^ructton  (CAl)*    The  reiearch  completed  lo  far  and  the  proposals  which  are  presantily 
being  escaminad  point  up  many  axciring  and  rewarding  posslbilitiea  for  tomorrow's  edu-^ 
K;v     cational  program* 
,  Conclusions  which  have  already  been  reached  ai  improvementi  resulting  from  CAI 

•     are  as  foUows- 

l"^'  CQmputer-qsiisted  instryetien^  ggrsss  spfiryde  leytli,  is  as  efftcMve  or  bstftr  than  elassrooin 

Insfructlen  with  reipect  ta  student  gghigyemant  ets  measured  by  written  snd/or  perfornisnee 
^«sts»  This  also  sppjits  to  the  attrition  rate  {drap-oyt  level)  af  the  program* 

-  2*  Computer-assi^ed  instruction,  aoross  aptitude  levels^  has  the  aapabiji ty  to  reduee  learning 

^ '  ^i^e  to  a  ifgnifleanr  degree  relative  to  average  olassraam  Instfuetlen  camp  let!  an  tlme^  in 

T:^  same  Initonces  as  much  as  30  peraenf* 

3,  Compter  assisted  instfuot  I  an  sty  den  ti,  on  the  average,  are  favarably  dliposed  toward  this  S 
^^                 fnode  of  initrtjatlen* 

4.  ^Th§  tutorial  approach  is  a  viable  mstryetiona!  method  In  the  presentation  of  educational 

materials  throygh  €omputer<-a^isted  Instruction* 
/  ^»  The  greatest  econcmlc  saving  for  c^puter-assistid  Initructloii  was  In  the  generation  and 

:k  ■  scoring  of  ob|ectjve  exami natianS/  thus  freeing  the  teacher  far  diagnostic  weHc  and  material 

preparation  In  tha  classro^* 

f :        ,  Future  research  already  underway  is  looking  at  die  possibilities  of  the  computer,  asv| 
:  ,     a  "mimaier"'  of  initruction,  performing  a  pre-tasting  option,  pre^assesiing  students*  1, 
characteristlci,  personality  traitSj  attitudes,  aptitudes  and  establishment  of  motivational^^ 
and  anxiety  conditioni  prior  to  and  during  the  alternative  paths  which  individual  laamers  >| 
gk.;.  may  toke  to  reach  their  educational  goals  or  objectives* 

^1  ^  reading  about  or  discussing  CAI,  it  Is  essential  to  understand  some  of  die  basicr 

b    :  y^^d  SO  communication  can  be  achieved  in  die  minds  of  those  involved.  As  a  gen-  ^ 

p]:>  ..aral  rule,  compucer-asslsted  instruction  is  basically  concerned  wldi  two  phases.  One  is 
^^;;-.  an  interactive  system  where  the  students  and  the  machine  continually  are  respondini ! 
fclx  ' j.^*^        another  during  the  learning  process*  The  second  mode  of  CAI  is  the  non-inter-  ^ 
Efclr  system  where  the  computer  is  used  to  generate  pre/post- tests  for  student  use,  to 

.  prescribe  alteniativas  of  instruction  in  a  multi-media  environment,  or  to  keep  records 
and  Recounts  of  Uia  relative  success  or  failure  of  the  students*  progress  through  the^^ 
materials  In  order  to  predict  the  degree  of  completion  in  relation  to  time  and  level S 
^  of  expected  academic  achievement  - 
i     The  non- Interactive  system  sometimes  Is  referred  to  ascomputar^managed  Instruc* 
1^  .  tlon  system  where  instruction  Is  still  performed  by  the  teacher,  but  all  records,  scores 
fe^S>f  .tests,  etc.,  axe  placad  Into  the  computer  for  future  use  or  verification*  -...I 


"^J'bis  pr#sentatlOT.^waare  with  the  Imeractive  syitem  and  how  teachers 


llfeDrporate  such  instruction  into  their  existing  classroom. 


IMINOIOOY  ^ 

"Jme  oAer  tP™?  wMch  those  intereited  In  computer- assisted  instruction  should  be 
prattiar  vd&  are  s.g  Mtows  i 
KAd&pave  Model  -  A  decision  structure  which  usei  icudent  input  to  update  and  assign 
'^dual  Inimotional  data, 

?^^jwct  Progrmmming-^  A  programming  method  in  which  the  instructional  program 
.jBlmnml^  s.  h§u^^^ki  study  guide,  activity  packet  or  some  other  source  of  information* 
^^M^prop-am  is  Intended  to  instruct  die  student  in  the  field  being  studied  and  is  used  to 
te|Sd'on  the  material  it  supplements,  A  linear  program  in  an  activity  packet  supple- 
textteok,  which  might  be  used  in  answering  questions  In  a  student  study  guide, 
B^^f  B^^avloral  Qblective  ^  A  statement  that  specifies  precisely  what  behavioral  is  to  be 
^ffiwited/  the  cond  under  which  the  behavior  will  be  accomplished,  and  the  minimum 
[itta^rd  of  aecept^e; performance.  Sometimes  called  criterion  objectives* 

Branch^ In  progfammed  instruction,  a  point  of  choice  at  which  students  are  sent  to 
^^^atiya  itemij  dependtng  on  their  responses  to  a  particular  item.  Usually  correct 
^m^tts  send  a  student  on  to  new  informaiion.  An  Incorrect  response  would  send  the 
pw^^t  tt^  an  item  which  provides  information  as  to  why  the  choice  was  incorrect, 
^feB^isliig  —  In  programmed  instruction,  a  technique  which  permits  a  student  to  skip 
fe^in  portions  of  the  material  because  of  prior  knowledge,  A  criterion  item  may  be 
ISifrt^d  ija  a  linear  program  and  if  the  student  passes  it,  he/she  is  sent  forward  several 
^^^(b^imBing)]  it  he/she  fails  the  criterion  item,  he/she  takes  an  intervgninp  sequence 
^^raviaw  or  remedial  Items,  ^ 
W^'^  Chaintog  The  linking  togetiier  of  a  series  of  discrimlnable  responses  in  a  particular 
ffrder,"  The  completion  of  each  respwtnse  provides  the  stimulus  for  the  next  response. 
iSay  Involve  chains  of  verbal  responses  (reciting  a  list  of  numbers  or  key  words)  or  chains 
Kiifeotor  responses  (foUowing  a  procedure).  The  connection  made  between  an  input  (stimu- 
lius)  and  an  action  (response).  For  instance,  giving  directions  on  a  tipe  slide  series  re- 
myAng  the  operation  of  a  piece  of  equipment  which  requires  the  atuden."  to  do  things  stated 
fai  iflie  procedure  is  presented, 

fe  ^  Educational  Technology  -  The  applications  of  principles  of  modem  behavioral  science 
land  ttelmology  to  education,  ^  . 

■v     Entering  Behavior  — The  student's  level  of  knowledge  or  skill  before  mstruction 

Kegini,  i_        1  *      f  / 

Feedback  to  Student-  Information  given  to  the  student  regarding  the  quality  of  ms/ 

Ihei^pertormMice,  ^  .  ^       ^  , 

p..  Feedback  to  System  -  Information  obtained  from  student  responses  which  may  be  used 
^makr  adaptive  instructional  decisions  or  to  revise  the  instructional  program, 
i£  Frames  In  programmed  instruction,  each  portion  of  material  to  which  a  student 
Makes  a  response,  A  frame  might  also  be  called  an  exercise,  a  step  or  an  item  of  infor- 
Imarton.  it  may  vary  in  size  from  a  single  incomplete  sentence  to  a  sizable  paragraph, 
^^^t  of  control  by  TIME  which  can  contain  up  to  31  lines  of  information. 

Generalization  —  Learning  to  respond  to  a  new  stimulus  similar,  but  not  identical, 
bne  tot  was  present  during  original  learning.  An  attempt  to  conceptualize  learning. 
feV,  Hardware  ^The  physical  components  of  a  system  utilized  in  instruction,  such  as 
iSiy  devlGei,  terminals,  computer  storage  systems  and  teaching  machines, 
Wii  Individualized  Instruction  -  A  course  of  study  or  program  fitted  to  the  Individual 
|^|rner*s  background,  abilities  and  needs,  in  which  the  learner  has  some  input  into  the 
SlHectlon  of  materials  and  proceeds  at  his/her  own  pace, 

te:  ?  Instructional  Strategies  ^  The  series  of  decision  structures,  such  as  media  selection, 
^bing/  dlMculty  level,  readability  level,  etc,  which  determine  the  dynamic  nature  of 
teiitructlon. 

f  ;.vl^^IngtructiQnal  System^  An  integrated  combination  of  resources,  techniques  and  pro- 
ISedures  required  by  the  student  to  achieve  specified  learning  objectives, 
fe'  Linear  Programming^  A  programming  method  in  which  set  sequences  of  frames 
fiSquire  a  response  from  the  student  at  each  step.  The  steps  are  so  designed  that  errors 
feplll  be  minimal  for  even  the  slower  siudents  in  the  target  population.  Each  student  does 
^ch^rame  In  the  program,  his/her  progress  differing  from  that  of  other  students  going 
IjKfeagh  tte  same  program  only  in  the  rate  at  which  he/she  proceeds  through  the  sequence. 
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w  M^gurtmait,  Criterion  Referenced^ The  process  of  determining,  as  objectively  as 
^sslble,  a  etudent'i  achievement  in  relation  to  a  fixed  standard  which  is  baaed  on  cri- 
terion objectives. 

Measurement^  Norm  Referenced  — The  process  of  determining  a  student's  achieve- 
ment  in  relation  to  other  sKidents.  Grading  "on  the  curve"  Involves  norm  referenced 
meaiurement. 

Module^  An  entire  instructional  unit  developed  via  a  systems  approach  which  teaches 
^  a  specific  leaniing  objective  or  performs  a  specific  evaluation  process. 

Muiti'Madia  -  More  than  one  medium  -  texts,  programmed  Instruction,  audio  and 
video  tapes,  slides,  films*  television,  computers  =  used  to  convey  the  content  of  instruc- 
tion. 

Multi- Track  Course—  A  course  which  employs  more  than  one  track  or  channel  of 
inatructlon.  Course  goals  are  the  same  on  all  channels,  but  course  content,  degree  of 
instruction  and  presentation  all  vary  to  accommodate  students  of  different  aptitudes  aifd 
levels  of  previously  acquired  skills  and  knowledge, 

Performance  Activities^  A crivifi>g  specifically  related  to  performance  on  actual 
equipment  such  as  laboratory  work  and  supervised  motor  activities  or  performance  of 
any  Job  task. 

Prompt^  A  cue  or  stimulus  added  to  the  terminal  stimulus  of  a  frame  in  a  program  ^ 
or  presentation  to  make  the  correct  response  more  likely  while  the  student  is  leaming.  ^ 
It  may  be  pictorial  or  verbal.  It  may  vary  in  strength,  that  is,  provide  a  model  for  copy  or  • 
provide  a  hint  of  a  weaker  sort.  J 

Programmed  Instruction  -  A  student-centered  method  of  instruction  which  requires  i 
the  student  to  make  active  responses  to  instructional  materials,  provides  immediate  con- 
firmatlon  of  the  student's  accuracy,  allows  the  student  to  progress  at  his/her  own  rate 
and  is  tested  and  revised  before  publication  on  the  basis  of  student  response.  ' 

Regponse,  Cgyfrt  —  An  internalized  response  which  the  student  presumably  makes  but  ■ 
which  is  neithf^r  recorded  nor  otherwise  available  to  an  observer.  (Example,  student  ^ 
thinks  a  response^) 

Response.  Qver^—  A  student's  oral,  written  or  manipulative  act  which  is,  or  can  be 
recorded  by  an  observer.  * 

S_elf"Paced  Course  —  A  course  consisting  of  materials  and  activities  that  allow  a  stu-  ' 
dent  to  complete  a  course  at  hie  own  rate. 

Shaping  ^  A  technique  which  reinforces  success  approximations,  starting  with  behavior ' 
that  is  already  present  (questions  which  can  already  be  answered).  Gradually,  more  dif- 
ficult material  is  presented  and  more  sophisticated  answers  are  required. 

Software -The  technical  data,  programs  and  language  components  of  an  educational 
system,  as  opposed  to  hardware  components.  The  computer  and  terminal  are  hardware, 
the  computer  program  is  the  software. 

Standard  of  Performance  —  A  criterion  used  to  determine  whether  the  student  has 
achieved  the  minimum  satisfactory  level  of  performance. 

Student  Critique -Student  feedback  to  course  developers  and  administrators  concern- 
ing a  given  unit  or  block  of  instruction. 

Systems  Approach  to  Instruction^  The  series  of  procedures  employed  by  educational 
psychologists,  instructional  technologists  and  curriculum  developers  to  design  and  eval- 
uate instructlonai  programa. 

Terminal  -  An  input  source  where  data  can  be  placed  into  and  taken  from  a  computer. 
In  CAl,  a  classroom  may  have  one  or  more  terminals  to  gain  access  to  the  computer. 

COMPUTER  LANGUAGE  1 

In  order  for  a  computer  to  provide  the  capabilities  of  an  interactive  system,  the  fol-  J 
lowing  requirements  must  be  met-  It  must  have  an  input  terminal,  a  processor  and  an  ~ 
output  terminal, 

.  To  Initiate  the  interactive  capability,  a  form  of  language  must  be  developed  within  ...^ 
the  ^machine  (call^  machine  language)  and  a  command  or  shorthand  program  developed"  S 
for  the  terminal  operator.  As  a  general  rule,  a  simplified  language  is  developed  which -  J 
directs  the  computer  to  provide  specific,  predetermined  operations  within  the  machine,  'tj 
Some  examples  of  this  shorthand  language  are  BASIC  (Beginners'  Ali«purpose  Symbolic  '~ 
Instruction  Code)  and  TIME  (Terminal  Instruction  System  for  Managed  Education). 

Each  language  has  its  own  characteristics  and  restrictions.   For  example,  BASIG^; 
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pijjf^^agyiloped  for  eng^  who  ware  not  familiar  with  the  machine  language  of  the  com- 
ffilpi^ijibut  wished  to  make  cglculationi  and  check  problam  iolutieni  written  in  a  more  dif- 
^Cjiciilt  language;    BASlCt  for  example,  givas  the  computer  a  iimple  com- 

^Jn^pd,  which  then  initiatti  many  etepi  or  separate  commands  within  the  computer,  Thla 
^bgprocess  slmpllfiei  computer  operator  knowledge  requirementa.  TIME,  on  the  odier  hand, 
^was  devtloped  for  teacheri  and  itudents  ai  a  time- share  facility.  Teachara  in  a  local 
^^^^^j^bom  could  program  dieir  course  materials  into  an  exiiting  data  bank  aeceisible  to 
^^@ir'  students  on  a  request  or  demand  basis  through  a  terminal  in  the  classroom.  A 
||cttdher.in  any  school  district  could  write  an  initruction  program  for  a  class,  store  the 
'~^^|d]nfi$tion  in  a  computer  In  any  local  area  and  have  it  available  to  any  school  district 
^[li^^^Ae  re^on*  Access  would  be  on  demand  by  the  student  from  a  classroom  terminal 
nected  to  a  standard  telephone, 

^Wlth  ^is  capabllityt  each  school  district  or  classroom  would  not  have  to  own  a  com- 
^^iiiter  but  could  time- share  and  take  advantage  of  a  large  system  not  being  totally  used 
:buiin#S8  or  Industry,  Several  such  time- sharing  educational  programs  are  now  com-  ^ 
^ftn#rcially  available. 

8|rtNI  INTERACTIVE  CAI  SYSTEM 

^M-,;  The  best  way  to  initiate  an  interactive  CAI  system  is  to  subscribe  or  lease  time  from 
S||tt,  existing  facility*  In  this  way,  the  terminals  and  some  instructional  programs  can  be 
llpyoyldadj  and  any  problems  of  set-up  of  equipment  can  be  overcome  in  consultation  with 
|ifhe  company* representative.  In  addition,  no  programming  hang-ups  are  likely  to  occur, 
iSs  tiie  eysttem  Is  already  In  operation.  ^  ; 

.JSv 'OTie  main  conceni  of  the  teacher  in  a  CAI  system  is  to  program  the  course  content 
Hiito  teachable  blocks  adaptable  to  an  existing  computer  program*  This  can  be  done  by 
^following  the  sequence  below, 

L  Familiarize  yourself  with  the  limits  of  your  machine,  line  lengdi  (number  of 
l^.,C characters).  Instructional  frame  lengths  response  frame  length,  program  capabUity 
^'(response  mode  and  selection),  print  time  and  print  format  (diagrams,  pictures,  etc.), 
R=  In  ottier  words,  know  the  system. 

:  2.  Know  what  the  purpose  of  your  program  is*  Is  it  general  orientation,  or  specific 
|g  skill  development  oriented?  Know  the  age  and  maturity  level  of  the  students  who  are  going 
I  to  experience  instruction  and  their  reading  ability  level.  Understand  their  motlvationi 
;J -heedi  and  interests  as  they  relate  to  your  subject.  All  educational  programs  should  be 
a^rltten  with  an  aim  or  goal  in  mind. 

^  "  ,  3*  Make  an  instructional  analysis  of  your  course  materials.  Divide  the  psychomotor 
i;^,. tasks  and  general  informational  topics  .^o  an  exact  level  of  achievement  is  set  for  each 
^lesson.  Include  attitudes  you  wish  to  teach,  keeping  in  mind  the  entry  level  skills  and 
I?  Imowledge  the  students  are  likely  to  bring  with  them*  If  necessary,  teach  these  entry 
Ifjlevel  ikiUs  prior  to  lesson  instruction. 

Sv;  •  4*  Block  your  instructional  analysis  into  teachable  units  where  each  lesson  will  run 
i  about  15  to  30  minutes*  Teach  the  technical  information  which  is  required  to  perform  the 
operation  first,  the  general  or  related  information  last*  Guidelines  for  determining  these 
|4  units  might  be  as  follows^  Is  it  basic  to  a  larger  body  of  knowledge?  Difficulty  of  per- 
|;  formance  frequency  of  use  might  also  determine  the  size  or  sequence  of  your  instruc- 
y  tional  blocks. 

4:  ■=  5,  Determine  the  criteria  which  you  will  use  to  evaluate  achievement  of  the  lesson  or 
pljsatf sfactory  performance  of  the  taskr^put  these  into  behavioral  or  perfbrmance  objective 
^i^form*  Consider  also  levels  of  learning  expected  in  relation  to  time  and  student  ability. 
^--■-r  ^  6*  Write  a  sample  pre- post  examination  to  check  entry  level  skill  and  knowledge  and 
f  :  to  verify  If  instruction  is  necessary  for  the  student.  This  pre-test  usually  takes  the  form 
^i£Of  an  objective  multiple- choice  test  of  from  10  to  15  questions  over  the  lesson*  Ninety  to 
K^S  percent  correct  response  usually  determines  adequate  achievement  of  the  materials* 
7.  Write  the  instructional  and  informational  frames  for  each  lesson  utilizing  the  eon- 
^-fcepts  of  linear  or  branched  programming,  A  combination  of  frames  makes  a  "set"  or 
f  leison*  The  student  should  not  spend  more  than  approximately  30  seconds  per  frame* 
P;A@  new  frames  are  developed,  review  and  reinforcement  experiences  should  be  incor- 
^Ipbrated  into  each  lesson, 

^Note:  Programmed  instruction  is  compatible  with  the  three  major  contemporary 
^^eoriea  of  learning*  Advocaiesofprogrammed  instruction  point  out  the  following  findings 
Kto  lupport  their  view. 


"  ;  ;  I,  Frinelplei  imphasiEtd  Wffhin  fhe  S-R  ©r  Meehdniifie  Theory  of  Leamingi 

^  Am  Thd  ledfrier  ihduld  be  agtrve  rathir  thsn  a  passfVi  nifgnir  qr  yltwef, 

L^v  .  .    '  B«  Ffeqyifi^  of  rt^flH^  ll  still  imMrtsnt  In  sequiflng  dclll  snd  in  bringing  enough 

'  ovtftearriing  fogusronfee  refenflon* 

t  \,-    '  G»  Remforeement  Is  impoftsnt  ond  repeHflon  should  be  ynder  Qfrangementi  in  which  correef 

.  rus^snies  are  rewarded « 


\U  Prlne!p|ei  imphgil^ed  Within  the  Gestalt,  Cognitive  or  Concept/Princlplt  Theory  of  Leomingi 
At  A  learning  problem  sh^ld  be  so  itruQtured  ond  presented  that  the  essential  relotipnshtps 

are  open  to  the  mspeetlon  of  the  lesfner« 
Bf  The  dlreotlon  h&n  simple  to  compIeK  is  not  orbftro^^  meoninglesi  ports  to  meoningRjl 

wholes^  buf  Insteod  from  simplified  wholes  to  more  oomplex  wholes. 
C,  Learning  with  understanding  Is  mora  parmonent  ond  more  transferable  than  rote  learning 

Of  leornlng  by  fofmy|a# 

IWm  Prinolples  From  Fenonality  Theory  of  Learnmgi 

A,  The  teamer^  abflrtles  Ore  important  and  provisions  have  to  be  mode  for  the  sl^er  ond 

the  more  ropld  learners. 
i«  The  on^lety  level  appears  to  ba  Important  in  determining  the  benefToiol  influenoe  of 

praise  or  bl^e. 

8*  In  writing  your  instructional  frames^  each  poeaible  res^nee  to  the  item  ahould 
be  anticipated,  and  even  the  wrong  aniwers  should  instruct  and  lead  the  student  to  the 
next  frarne.  Rainforcemenc  ia  accomplished  in  this  way*  Alio,  an  opportunity  ihould  be 
provided  to  stop  the  program  at  specific  key  pointa  for  re-entry  at  some  future  time, 

9s  Program  coding  of  each  written  frame  in  regard  to  text,  response  and  answer 
ihould  be  added  to  give  direction  to  the  computer  regarding  the  next  frame  or  alternative 
to  instruction, 

10,  personalize  your  inatructlon  by  providing  for  the  inaertion  of  a  first  name  and  by 
utilizing  some  humor  within  the  program ,  Alternative  answers,  smart  remarks,  etc,, 
will  help  relieve  the  monotony  of  a  strictly  verbal  program.  Use  common  sense,  how- 
ever. In  the  number  of  remarks.  He  liberal  with  praise  for  a  correct  answer,  - 

SAMPLE  PROGRAM 

To  give  you  some  guidance  in  the  kind  f  material  which  you  might  prepare  for  an 
interactive  syitemj  the  following  few  frames  are  included.  They  are  taken  out  of  context 
in  a  aample  leison^  but  they  ahould  give  you  an  idea  of  the  organization  and  content  of  an 
interactive  CAl  lesson, 

^mple  Interaetjve  CAI  Pr^ram 

F12 

X3 

T     When  we  cause  electrons  to  move  through  a  qirsult  by  spplying  g  voltage^    ?    is  being 
T     done,  (Type  in  the  oofrect  word  this  time.) 
T  work 
T  force 
T  energy 

A  Work 

R  Correct,  Any  time  any  object  is  moved  by  ony  force^  work  is  perfomied. 

D  13 

A  Force   

ft  Come  on,  we've  already  sold  that  Force  Is  s  pressure  spplitd  to  sn  obfeQt  to  moke  it  move, 

ft  Tiy  again, 

D  12 

A  inergy 

ft  No,  no,  Onge  again,  the  energy  would  be  the  ability  of  the  voltage  to  cause  movement 

R  of  the  eleotrons.  Try  ogaihi 

D  11 

.    A'  - 

• '  ft  Iri^lfd  reiponie;  Try  again*  : 

D  12 
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M^d^- T  ^  Anoth^  harm  you  aheuld  betornt  fenillsp  with  li  entrgy,  whUh  Is  defined  as  fhe  obHlty  to 

T  : :  When  pMshlng  □  eor,  your  strength  li  youf  louree  of  energy*  The  more  strength  you 

T  Mve^  the  moro  anergyr  ond  the  more  work  you  con  do# 

T  Any  time  any  kind  of  woik  Is  done*  enei^y  must  be  us^  to  do  It* 

W^^'^-  T  ;  V^m  pushing  o  ear       opo  pefforming  work  and  using  _.  ?  *  (Type  In  and  enter 

|^^}H^^■  ^T  your  s^swer  J 

p;.;.^''T  -  feree  ■ 

^;V."V  H  T  energy 

6!;;.  ■'.  T  ^ 

A  Force 

|[  Think  When  pushing*  you  ore  applying  the  foree  which  is  the  some  as  saying  you  ore 

y.--      R  moktng  on  effort.  If  yai  hove  the  ability*  the  oor  will  move.  Try  ogtim* 

D  13  " 

^.vt...      .,  .... 

Effoft 

No»  You  don't  use  on  effort.  You  moke  en  effort.   Try  ogoin. 

'3  .......... 

.  A  inergy 

If?';!  "=  R     Yeij  you  Qr#.  If  you  hove  no  energy,  thaugh,  you  do  no  w^k- 
t'-    D  14 

m  :  A*  ' 

;       ,Jl.^— Invalid  response.  Try  ogoln* 
IjCONeLUilON 

IW/,;  _  _  _ 

fe^  In  general,  die  computer  has  been  shown  to  be  an  effective  tool  for  the  teacher.  Iti 
fe^apaclty  tor  handling  information,  ita  patience  in  teaching  Bcudenti,  and  its  avaUabill^ 
pih  'inodern  life  make  i t  one  of  man's  greateet  asseto.  Any  public  school  teacher  who  cmiot 
Kurilize  its  existence,  prepare  materiali  for  its  operarton  and  profit  from  its  characterli- 
5  ties  in  teaching  will  soon  become  obsDlete  in  his  profession.  Let  the  machine  regurgitate 
fifictual  information.  The  teacher  will  then  have  time  to  know  and  work  wldi  imdents  on 
human  basiSj  interacting  with  tfiem  on  human  problems  and  In^viduai  needs.  If  used 
1^  correctly,  the  computer  can  increase  the  humanliatlon  of  education. 

Ifbr.  jelden  U  O  Professor  of  Industrial  Arts  ot  the  University  of  Northern  Colo^odo^  Greeley,  Colorsdo, 


Walulng  Approach  to  Teaching  Industrial  Arts 

pRichard  and  Virginia  Peter 

1%:  Within  ttie  last  few  years  a  great  deal  of  reiearch  has  been  conducted  in  prepariDg 
's  educational  material  i  deilgned  to  help  teachers  initiate  a  valuing  approach  to  tfiaching, 
I  The  basic  theory  and  concepts  of  values  clarification  were  developed  by  Louis  Raths, 
iMerrll  Harmin  and  Sidney  Simon,  The  techniques  for  applying  the  theory  to  claisroom 
pietlvltiei  were  de^  eloped  by  Simon  and  Harmin  and  are  called  values  clarification  tech- 
Rllquei.  More  reef  ntiy,  other  autors  such  as  Leland  and  Mary  Howe  and  Robert  Hawley 
pSive  developed  teacher-student  strategies  tor  various  subject  areas  In  the  curriculum* 
P^t;p_  Very  little  has  been  dene  in  the  area  of  a  valuing  approach  to  teaching  induitrial 
l^toatlon.  That  Is  the  subject  of  our  eftorts  at  Stout,  and  we  wish  to  share  some  of  the 
Srisults  witii  you. 

^J^f"  The  basic  dieory  of  values  and  valuing  ftatwe  are  concerned  atout  today  stemi  from 
fefccdeftoition  of  a  valuer   it  Is  an  enduring  belief  that  a  specific  way  of  acting  or  goal  of 
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life  is  perionaily  or  locially  preferable  to  an  opposite  goah  Valuis  are  enduring  but 
not  naeaisarUy  carved  in  itone.   If  values  were  values  were  completely  unstable,  there 
woula  be  no  continuity  in  a  culture  or  society, 
gi..  If  we  look  more  closely  at  these  ways  of  acting  and  ^als  in  life,  or  means  values 

ana  ends  values^  we  can  differenciate  between  several  kinds. 

^  Ends  values  (terminal  values)  can  be  either  self-centered  or  society-centered- 
0^  End-states  such  as  self-respect,  salvation  or  freedom  are  self-centered  (not  a  negative 
1^  ■  connocanon),  whUe  world  peace,  brotherhood  and  equality  are  society-centered, 
^? Means  values  (instrumental  values)  can  also  be  seen  as  two  types-  (1)  iWral  values 
■  usually  refer  to  those  means  values  that  have  an  interpersonal  focus,  chose  which  involve 
omer  people  and  their  rights.  (2)  Competence  values  or  self-actualizing  values  have  a 
;.  personal  focus*  1  can  feel  I  am  behaving  competently  if  1  am  behaving  creatively,  intelli- 
r       gently  or  logically;  if  1  am  behaving  honestly  or  responsibly,  I  am  behaving  morally, 

I,  _  ^V"-  Po^sib^e  to  experience  a  conflict  between  two  moral  values- behaving 

honestly  and  lovingly;  between  two  competence  values -being  imaginative  and  logical' 
between  a  moral  and  competence  value- to  act  kindly  and  to  offer  intellectual  criticism! 
How  we  resolve  these  conflicts  has  to  do  with  our  personal  value  system,  or  the  priority 
j~r     or  hierarchy  of  our  values  in  relationship  to  one  another. 

,  We  have  said  that  a  value  is  a  belief  and  it  always  involves  a  choice,  but  there  is 

another  aspect  to  it.  Choice  without  action  is  sterile.  In  other  words,  the  preference 
must  be  shown  in  our  actions.  The  process  of  valuing  has  been  broken  dosvn  into  seven 
broad  ikiUsi 

1.  Being  aware  of  one's  own  preferences  and  valuations.  We  have  to  be  able  to  tune 
in  to  our  feelings,  find  out  what  is  important  to  us,  know  why  we  are  against  gomething. 

2.  Being  willing  to  affirm  one's  choices  and  preferences  publicly.  If  we  believe  some- 
thing we  should  be  willing  to  stand  up  for  what  we  believe,  to  voice  our  opinion.  As  we 
reveal  ourselves  to  others,  we  also  understand  ourselves  better. 

3.  Making  choices  on  one's  own  without  depending  on  others. 

_^     4,  Choosing  from  alternatives  -  many  people  take  the  first  choice  that  comes  alone^ 
everybody  in  my  class  is  doing  it;  what  else  is  there  to  do?  '* 

5.  Looking  ahead  to  probable  consequences  when  choosing.  Especially  when  there 
are  aliematives  available,  e.g.,  life  styles,  family  styles,  we  have  to  be  able  to  look  at 
the  pros  and  cons  of  each  before  we  choose. 

6.  Acting  on  our  choices  and  preferences.  We  have  limited  time,  energy  and  moneys 
how  we  apend  our  time,  money  and  energy  reveals  what  we  value. 

7.  Acting  with  pattern  and  consistency.  As  we  become  clearer  about  our  values, 
we  develop  patterr?*  of  actions  and  repeat  our  most  valued  activities.  As  we  become 

-       aware  of  inconsistencies  in  our  values,  we  often  take  steps  to  change. 

We  believe  that  teachers  should  help  students  to  learn  about  values  and  value  sys- 
tems  and  how  they  affect  our  individual  lives,  our  institutions  and  our  society.  As  indus- 
trial educators,  we  help  students  develop  basic  knowledge  and  skills  in  selected  areas  of  ' 
industry  and  technology.    There  is  also  an  Increased  emphasis  placed  upon  conceptual 
leamrng  in  which  students  perceive  the  interrelationships  of  facts  and  skills  to  other  in- 
dustriai  experiences  and  utilize  conceptual  frameworks  for  categorizingnew  information,  i 
There  is  another  level  that  we  feel  must  be  treated  in  schools,  the  values  level!  5 
Many  teachers  reach  it  now  and  then  in  working  with  students,  but  in  many  cases  it  is  a  -i^ 
hit  or  miss  process.    We  believe  that  students  can  learn  to  bring  their  values  and  value  n 
systems  to  bear  upon  the  decisions  that  they  are  making  in  their  lives.  Students  can  be  3 
^®  sharpen  their  skills  in  choosing  from  nlrcrniitives,  considering  the  consequences  1 
^  or^each  alternative  and  then  making  a  choice  which  is  supported  not  only  by  reason  but  - 
also  by  their  clearly  defined  values  system.  1 

TtACHf  R-CENTERED  APPROACH  ■ 

™        .       _  ~s 

Teachers  can  begin  to  plan  for  this  type  of  interaction  of  smdents  and  values  when 

they  plan  their  curriculum.    Questions  should  be  answered  in  class  about  the  facts  and  H 

concepts  related  to  the  lesson  topic.  Questions  may  also  bring  in  the  students'  personal  4 

experiences  and  values  with  the  facts  and  concepts  that  are  being  learned.  This  opens  the  | 

door  to  questions  related  to  one's  valuer  concerning  the  concepts  or  other  spin-off  topics  J 

which  arise  as  a  result  of  teacher- student  discussion.  Once  issues  have  been  identified  ^ 
.™ .  the  teacher  can  utilise  a  variety  of  values  clarification  techniques  (e.g.,  voting,  con- 
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gf#edbyieach«s  whop«crteetheni  themse^^^^^^  adapted  to  any  industrial 

:  curriculum  plannini  term^^  ^^aenf  In  class  Lt  arrnot 

4l«ea...  tt-  li  true  that  fliwa  diiUlcMm  tech= 

.^aV  affected  by  value,  or  do  nf/^dUy  l^d  themsrt^^  who  «  aware  of  the  value. 
"''ISs'  .floweyer,  many. opportunities  ^^^^'SScinteractlon  with  student,  at 

_ct  of  IniuBtry  and  technoloiy  and  . plan  ai  least  penoaic  mi. 


IliWr-CENTIRED  APPROACH 

lissue^ .  .  aev  gnd  ligf  Questloni  about  the  isiue, 

i:  ConduQt  a  question  census;  ^^^-^^    ninnU  a^^^^  delete  to 

Identify  avaUable  reiQUrcea  -  booke,  people,  other  resourgeg 

^ieissuei« 


idytlon 

iyltd  more 

Impfove  their 
design 


Reduee  enirgy  srisll 

Less  dengefQui  -  more 
ef^cient 


N egat i  ve  Coniequinees 
Danger  ef  nucltar  polIuHc^ 
Coiti  too  much  =  Kikes  toe 
much  time 


5.  Rank  order  the  .olutlons  from  most  desirable  to  lea.t  desirable  and  be  prepared 

tt&"defend  flie  choices  that  are  made,  utlHaed  as  time  and  interest 

If  '".  Additional  value.  cl«ri«"tlon  techniques  may  be  utU^ 
fermlta  {e.i..  voting  on  solutions,  cominuums,  forced  choices. 


HjjieT-PRODUCT  APPROACH 


IfER  DiVf  LOPMENT  APPROACH  ^ 
^industrial  arts  Instructors  have  ^^^^^^^^S^^^/^ 
meeT  choices.  Values  clarlflcatton  ««'H'»3""^""f!f  Je  'lSo^  "'^"'"S 

mm-^JciissraSc^^rs^rv^^^^^^ 
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|^»tow  choices  CM  b^1Slo^.r^th  tte  Syf'^f.^|"'^^"'"^«"P°''*eiepre- 
-;chote#.  which  miy  uUImatriy  lead  to  ihrLw,-  *  swdents  can  idanHft'  patterns  of 
si;  dividual.  msiwy  lead  w  the  itlection  of  a  worthwhile  career  for  each  In- 

f  if  iSOURetJ  AVAILABLE 

aiesB  Ideas  In  great  depth.  Howler,  nier"f  h^^'  *5'  "u"  development  of 

^  ^ee  who  wouid  luS  further  ^^^l^^^^  ^S^^^ 

SIBLIOORAPHY 

"^    3.  Klgaehenbaum   HSWard-  and  g.L^     Minneapolis;  Winston  Press.  1973 

MiMMpolis,  Wtaa^PrS^f  ^  BMjjngs  In  Values  Cla^^f^'  i 

^e.OhSSSliSlt''*"^'"^  Simon.  Sidney,  va^^  | 

fJ^SSSiS^SSSlSa  YaluesCIMacaa^  ^ 

iniT,  197?  ^         TParh^^.       ^nirlrnn    NawTork-  Hart  Publish^ 


Program  Enhancement  through  Club  Actlvltv 

Roger  Jessup,  Thomes  Pitchford.  Robert  Stewart  and  Debbie  Wells 

P^^^Xt^r^^lS^^-^^^^^^ro^^..  These 
objecttvea.  The  ^temyr.^  y  iTScil"5'"^?f "  «h«re  «  common  body  of 
Mme  goal„.  Regardless  of  S  "mU«y?'|bflBi/S,r^^^^^^^  encompass  many  of  the 
of  fte  indi  vidual  industrial  arts  prMSailfouiL^f  f  *  ^""^  percentage 

local  pro,,rtmfl  la  shaped  by  ftf  "SI"*  e«n^«^  innovative.  The  character  of  the 
learning  activities.  y  me  inBtructors  efforts  in  accomplishing  objectives  through 

IiM^naaon  and  desire  for"  sSn? sucS  ldue««5f 
;  achieve  better  in  programs  mlTt  t^^f  lll' I   ynerally  agree  that  leflmers 

doing.  If  a  »«her  is  tlSelSmy^fci"^^^  about  what  they  are  1 

Learning  becomes  meaningflU  when  S e  ImSft  «i  ?    u  "l'"^             "  possible.  ^^Ii 

and  preferrably  short  rangigoal  "          """^  "e  does  to  some  tangible,-  4 

S-niLSS2^iS°^?diS^ha"1f"'"^  «ts  is  through  Club  f 
tte  past  five  years.    The  Q^rai^  hmoa^lZ  has  shown  a  rapid  Increase  over  I 

30  members  1„  1970  to  130  SS^S  im  rS^^^'i  -^1 
meni  of  Iducatlon  encouraBemenf   rif.h  Itl       Z     '  "  ^'"^^  of  State  Depart-  i 

Georgia  State  Plan  tor  vSonff  iducatfon "  «««P"d  part     Se  || 

;^«da  vf  J^of  clSb'St,^!'  P^lL?th'eSLfi'°"'^^  ^'  accomplished  through  a 
«*^*m.ouldbe  stated,  ~ 
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li^tton,  producti  md  proceises.  This  is  also  the  primary  goal  of  the  youth  club  organiza- 
l^itim  in  Gtorgla,  Lai  us  considar  an  example  of  how  club  activltlaa  can  help  In  the  accom^ 
ilf^lahment  of  tills  goal* 

Summerour  Mlddia  School  is  located  in  Norcross,  Ga*  The  school  has  a  population 
9W^^  primarily  from  low  income  families,  Summerour  has  one  indui trial  arts  teacher. 
KiaSE  ytar,  tiia  25  club  mambars  decided  that  they  would  like  to  take  a  trip  to  Disney  World 
^M;Florida»  Naadleii  to  say,  this  trip  would  be  quite  expenilva.  In  order  to  raisa  part 
'0pt  tha  monay,  tha  club  masi^producad  a  variety  of  producta  that  were  sold  in  tha  local 
l^eommunlty, 

]^%^:  \  Industrial  simulations  are  fraquently  used  at  Summerour  in  the  regular  industrial 
g  arts  clmssai.  The  mass  production  conducted  by  club  members  was  quite  different.  The 
tUfference  was  in  the  attltuda  of  the  students.  The  experience  was  no  longer  a  simulation; 
j^lt  was  industry.  The  club  members  knew  that  they  had  to  make  a  profit  if  the  trip  was  to 
f^ba  takw.  The  swdents  took  prlda  in  their  work,  and  the  products  ware  of  higher  quality. 
In  May  the  club  had  the  money  to  make  the  trip.  On  the  way  to  Disney  World,  the 
W  club  spent  a  day  at  the  Kennedy  Space  Center,  The  students  were  able  to  leani  more  about 
|;/tha  space  program  in  one  day  than  they  would  have  leamed  in  a  month  at  school.  This 
ii;^^yaar,  the  club  had  over  300  applications  for  membership. 

|        Another  popular  club  activity  is  field  trips  to  local  industries.  In  the  Atlanta  area 
^e  opportunitias  are  limitless.  Students  enjoy  the  trips  because  they  offer  a  break  in  the 
traditional  school  day.    Instructors  enjoy  the  trips  for  the  same  reason.  While  visiting 
;>  these  industrial  plants,  students  can  observe  processes  in  actual  application  radier  than 
;p  in  laboratory  situations.  Another  advantage  of  field  trips  is  that  they  keep  tha  Instructor 
i  in  contact  with  people  in  industry^  Often  these  businesses  are  willing  to  ^nate  materials 
and  ev^  money  to  career  education  programs.  In  Georgia,  one  must  take  advantage  of 
avary  opportunity. 

AnoUiar  type  of  club  activity  that  furthers  the  students*  understanding  of  Industry  is 
-■  the  ucUiiation  of  resource  speakers.  Aknost  every  club  invites  local  people  from  Indus- 
<■  try  into  the  classroom  to  make  presentations.  We  have  found  that  moat  industries  are 
;  happy  to  provide  this  service, 

bidustriai  arts  club  competition  allows  instructors  to  get  to  know  each  other.  Each 
"-  year  at  Summerour  Middle  School,  the  club  invites  the  students  from  a  neighboring  high 
ichool  to  attend  a  foundry  workshop,  Themiddle^school  has  excellent  foundry  equipment 
:  while  the  hi^  school  has  none.  The  students  teach  each  otherj  and  the  workshop  is  usually 
followed  widi  supper  and  a  basketball  game. 

Another  objective  of  industrial  arts  clubs  would  be  the  development  of  leadership 
,  skills,  A  good  club  organization  is  designed  so  that  all  the  activities  are  directed  by  die 
club  members.  This  places  the  burden  of  leadership  firmly  in  the  hands  of  the  students, 
widi  the  guidance  of  the  teacher.  Not  only  are  there  opportunities  for  young  people  to 
provide  local  leadership,  but  they  have  the  chance  to  fill  state  and  national  offices.  These 
iaadership  experiences  are  invaluable.  If  our  school  system  is  to  be  successful  in  pre- 
paring fticure  society  members,  we  must  prepare  students  for  leadership  roles.  This  is 
^  being  done  through  industrial  arts  clubs. 

Another  benefit  of  club  membership  is  the  development  of  decision-making  abilities, 
■  The  ability  to  make  decisions  has  been  identified  as  one  of  the  most  salable  skills.  In 

-  Industrial  arts  clubs,  students  have  the  opporcunity  to  experience  success  or  failure 
A  based  on  ^eir  decisions  in  today's  schoolsg  students  have  little  opportunity  to  make 

choices.  When  they  leave  school,  they  soon  learn  that  life  is  one  decision  after  another, 
\  Thrpugh  industrial  arts  club  activities»  we  believe  that  the  student  will  be  better  prepared 
;  to  make  choices. 

Club  activities  can  be  used  to  accomplish  practically  any  educational  objective.  The 
cohasivaness  of  the  group,  the  realness  and  competition  seem  to  increase  student  interest 
and  performance, 

.    Industrial  arts  clubs  also  provide  valued  services  to  the  school  and  the  community. 
Students  take  pride  in  constructing  things  for  the  school,  such  as  bookcases  or  study 

-  carrels.  These  activities  help  to  develop  better  relationships  between  departments  and 
,  tha  school  administration.  Many  community  service  projects  have  been  conducted  by  in- 

dustrial  arts  clubs.  These  projects  usually  generate  good  publicity  for  the  club  and  the 
industrial  arts  program.  The  Importance  of  good  community  relations  cannot  be  over^ 
emphasized, 

" — ;■  "  AS  in  any  other  part  of  an  induitrial  arts  program,  the  euccess  of  a  local  club  is 


,;.  dep^den't  '  on  the  commitment  of  the  initructor*  It  takes  a  lot  of  time  to  organize  and 
siiperviae  a  good  club.  To  make  it  exciting  for  the  students,  the  club  must  stay  active, 
i;:  Moat  of  the  acttvlties  take  place  after  the  regular  achool  day,  which  means  the  teacher 
^^'inuit  give  hla  time*  The  reiulte  produced  by  a  successful  club  amply  Justify  the  time  in- 
r  veitfd  by  the  teacher* 

y  :    .    Any  teacher  now  in  the  field  should  consider  the  establishment  of  a  club.  It  is  hoped 
..that  the  auccesa  found  in  Georgia,  in  regard  to  club  activity,  can  be  found  in  other  states 
Vik%  welli 

IMFLICATIONS  FOR  TEACHER  TRAINING  INSTITUTIONS 

Student  teachers  are  moving  from  the  status  of  college  student  to  the  role  of  an  in- 
^  .ittucior.  Student  teaching  experience  makes  them  awar^  of  the  benefits  that  industrial 
ana  clubs  can  produce  for  a  local  program*  Teacher  training  programs  should  consider 
increaitng  their  efforts  in  preparing  instructors  to  supervise  club  activities* 

It  is  almost  mandatory  for  a  new  teacher  to  know  what  is  involved  in  starting  a  new, 
or  maintaining  an  existing,  club.  Without  knowledge  of  the  procedures,  it  would  take  more 
time  than  a  teacher  has  to  get  one  going.  It  only  hurts  the  student  if  the  teacher  does  not 
have  this  knowledge  prior  to  teaching*  If  the  teacher  is  aware  of  what  to  expect,  the  first 
year  of  teaching  can  be  a  rewarding  and  beneficial  year  for  the  students  and  instructor 
as  well. 

It  is  ,aasy  to  take  such  things  as  teaching  dec  is  ion- making,  leadership  and  organiza- 
;  tion  for  granted.    The  ideas  are  easy  to  understand  but  difficult  to  put  into  practice, 
tranifering  the  concepts  to  the  students  in  a  manner  which  they  can  understand  and  easily 
'  perform.    Students  should  do  the  decision-making,  show  leadership  and  understand  the 
different  steps  or  degrees  of  organization.    Once  the  officers  of  a  club  are  elected,  the 
students  should  be  able  to  take  over  and  assume  a  lot  of  the  responsibility. 

It  is  an  advantage  to  know  ahead  of  time  what  is  Involved  in  having  a  successful  club. 
Understanding  the  concepts  before  student  teaching  is  important,  A  club  on  a  college  level 
could  be  ojperated  in  a  manner  similar  to  a  high  school  club,  so  that  the  procedures  would 
be  familiar  to  the  new  instructor.  Observing  other  clubs  would  be  a  method  of  realizing 
the  necesiary  and  unnecessary  steps  to  a  good  club.  These  ideas  are  not  only  good  for 
aiartlng  a  club,  but  also  for  developing  a  good  program  in  teaching  the  procedures  and 
proceases  involved  in  industry, 
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tsaGher-Made  Media;  Coping  with  Inflation 

Riahard  A.  Kruppa  and  Ronald  L  Jacobs 


In  light  of  dramatic  increases  In  the  amount  of  new  information  in  all  areas  of  indus- 
trial arts  and  the  spiral ing  cost  of  commercially  produced  instructional  materials,  the 
teacher  has  been  asked  to  assume  a  new  role;  that  of  ins  true  tiona  product  developer* 
Regardless  of  the  sophistication  of  the  planned  product,  many  teachers  are  reluctant  to 
take  on  this  new  role  because  they  are  now  confronted  with  probfems  that  are  usually 
foreipi  to  them,    Stubbom  decisions  such  as  which  medium  will  work  best*  vyhat-kinds 

...of  media  can  be  produced  easilyj  what  are  proper  evaluation  procedures  an  J  finally  where 
can  additional  Information  be  obtained  now  face  the  teacher.  The  purposi  of  this  paper 
is  to  present  possible  solutions  to  these  questions  in  a  way  that  will  sav^e  ts  i  ie  and  money 
for  the  Industrial  arts  teacher.  These  ideas,  techniques  and  alternative^'  hb/e  been  used 
suceesifully  by  the  faculty  in  the  Department  of  Industrial  Education  and  Technology* 

^Bowling  Green  State  University,   This  paper  will  concentrate  only  on  ihoje  media  types 
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be  produced  easUy  and  delivered  with  tha  equipment  and  facilitiei  normally  found 
l^^dbly's  schools, 

/As' an  Introduetlon,  we  would  like  to  review  why  a  teacher  ihould  use  media,  eipecially 
^t^#  ihduitilal  arts  teacher.  One  of  the  broad  aims  of  the  teacher  should  be  the  develop- 
fetotnt  pi;  each  indtvldual  swdent  with  regard  to  his  cognitive,  affective  and  psychomotor 
^pklUs|  And  while  the  teacher  lecturing  or  giving  a  demonstration  might  suffice  for  d  iarge 
^p^X'Cenluige  of  the  students,  he  is  not  likely  to  meet  each  student's  needs.  Other  media  are 
gn^eded  to  extend  Ae  teacher'i  effectiveness*  This  presumei,  of  coursr,  thist  the  teacher's 
fefple.  is  not  limply  a  storehouse  of  knowledge  that  is  served  up  to  the  studt^nts.  Rather, 
^L^MBmmimm imBCherB  can  be  elective  in  helping  direct  students  to  the  Kinds  of  learning 
Sl^etivldes  imd  Information  sources  that  will  be  of  moat  usefuifless  id  them.  Teachers 
^IJhould  be  effective  managers  and  facilitators  of  learnings  This  is  aKpeciaily  significant 
^p|=-^e  industrial  arts  teacher,  as  he  is  expected  to  stay  abreast  jf  new  developments  in 
^|he  fij^d  while  trying  to  live  with  an  inflation- hit  budget.  One  option  is  to  individualize 
pjtagtruction.  With  this  strategy  the  industrial  arts  teacher  can  make  more  yfficient  use 
|||Cfl  his  tinne,  especially  in  the  laboratory  situation  where  studenis  ffequently  work  witii 
lltibmplex  processes  and  expensive  machinery.  By  individualiiing  instruction  and  relying* 
^0ipQin  support  media,  die  student  is  presented  with  consistent  instruction  and  thus  reduces 
M0^.-  ambiguity  of  verbal'  instructions.  The  teacher  is  saved  from  having  to  repeat  the 
gsaane  information  several  times  in  a  class  period  and  can  concentrate  on  giving  needed 
pfipp  to  individual  students  for  remediation  or  enrichment.  Media  used  In  this  manner 
^i^CDmes  a  sound  educational  investment  as  the  teacher's  time  is  utilized  more  efficiently, 
ft^reachlng  more  students  in  the  same  amount  of  time. 

fv  With  respect  to  media  for  instructiont  teachers  have  some  choices.  They  ^an  select 
;v^>yailable  media  from  commercial  sources  or  they  can  design  and  produce  their  own  to 
fllmeet'the  needs  of  the  learners.  Many  times,  commercially  produced  instructional  mate- 
j^vrials  are  less  expensive  than  the  same  material  would  be  if  designed,  produced,  and  evaU 
I  uated  locally.  The  initial  development  coats  of  commercial  materials  are  often  spread 
p  over  an  entire  market,  rather  than  being  concentrated  on  one  system..  Even  so,  according 
p;  to  a  large  commercial  film  strip  manufacturer,  commercially  produced  materials  have 
prtsen  In  price  on  an  average  of  33  percent  from  1970  to  the  present.  Commercially  pro^ 
4:  duced  materials  also  are  unable  to  keep  up  with  rapid  changes  in  our  field  because  of  the 

large  investments  required  for  the  development  of  each  product.  These  products  also 
1;  must  be  designed  with  a  large  audience  in  mind  so  that  they  can  be  used  wlili  many  types 
:^  of  facilities,  Teacher^made  materials  have  the  advantage  of  being  designed  specifically 
,=wlth  the  needs  of  the  student  and  facility  in  mind*  If  techniques  can  be  devised  that  will 
5J;keep  the  cost  ofproduction  low  while  maintaining  instructional  effectiveness,  then  teacher^ 
J-  made  materials  should  be  more  appealing.  From  an  array  of  Instructional  materials  that 

could  be  produced  locally,  a  group  have  been  identified  that  give  the  teacher  the  flexibility 

and  breadth  for  any  instructional  strategy.  These  materials  are  unique  in  their  advan- 
^  tages  and  disadvantages  when  applied;  some  are  better  suited  for  certain  situations  be- 
I  cause  of  inherent  characteristics  of  form  and  delivery  for  a  particular  situation.  These 

media  t>^es  range  from  items  that  can  be  used  in  a  one-to»one  situation  widi  the  student 
'■  io  Items  that  can  be  used  with  large  groups.  The  figure  shows  the  various  media  tjrpes 
'  that  will  be  considered  for  this  paper,  their  unique  characteristics  and  a  suggested  group 
:  :ilze  limitation  in  which  they  can  be  used  effectively. 


UNIQUE  ADVANTAGiS  OF  MIDIA 
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MEmA  $ELWCT\QN 


^i^^ry  -'  B^Qtm  matching  tha  right  medium  witii  a  given  iltuation*  prior  stating  of  tiie  objae-^ 
fetetfve(i)  Is  a  minimum  requisite.  The  objective  should  contain  the  following  intomation: 
(1)  Who  be  receiving  the  ini true t ion,  (2)  what  bahaviors  you  deiira  from  the  itudentag 
a  result  of  the  Instructioni  (3)  under  what  conditions  you  expect  the  student  to  perform 
IfJ- :  what  tools,  time  aUoted  and  leaning  environment),  and  (4)  what  degree  of  compe- 
|§^^t^cy_  he.  must  show  to  satisfy  the  demands  of  the  objective.  The  achievement  of  the  ob^ 
'i;f||ecitves  as  a  result  of  the  Instruetlon  should  be  of  the  umiost  concern  for  the  teacher, 
A  Other  items  for  consideration  when  making  media  decisions  are  ^e  teacher's  time 
fei^aonstraintSi  when  students  will  need  the  media,  budgetary  constraints  and  whether  or  not 
pl^^^niainic  motion  Is  required.  The  media  eelection  procegs,  therefore,  becomes  an  exer^ 
i^Stise  in  question-  aaking. 

Who  ii  my  student? 
:  ^ '  What  ore  the  behaviors  I  desire  from  him? 

Un^r  whot  aandltl^s  will  he  perform?  . 
What  are  my  orlterlo  far  judging  hti  iyacess? 
-  What  kinds  af  media  oan  I  produoe? 
V    Whot  ore  other  canilderotlans  (time,  budget,  dynamics)? 

plA^e  medium  of  instruction  must  be  selected  on  the  basis  of  ita  potential  In  achieving  the 
fitted  objective.  Instructional  media  is,  therefore^  a  means  to  an  end  or  to  a  goal, 
i^rf     Following  are  two  case  histories  of  the  application  of  inexpensive  media  within  die 
llldepartmenf  of  Indusoflal  Education  and  Technology* 

^^€ciie  HI itery  #1 

I^Jj^i  JSeyeral  hundred  freshman  atudente  per  year  have  been  taught  the  safe  and  proper 
^tiisel^  of  common  Itemi  of  wood  processing  equipment,  including  the  table  saw,  band  saw^ ; 
Tathe,  jointer^  ilngle  surface  planer  and  odiers.    The  tnetiiod  of  Instruction  was  liver' 


mjfttion  admlnliCerad  to  small  groupi  within  aactioni  iveraging  about  22  snidenci, 
Bgf  each  llva  dtmonstTatlon,  some  smdents  would  use  the  machina  and  ba  checked 
Jitjeyf demonstrated  proficitncyi  while  the  initructor  would  continue  hie  live  demon-^ 
^flSii  of  other  equlpmant  items.  The  technique  is  not  unlike  much  of  what  happens  in 
.___j»StHil       and  earrt^  wltfi  it  certain  inherent  disadvantages, 

"^%^f;i;-  ,:Some  students  may  not  have  a  good  sight  or  sound  relationship  with  the  equipment 
^?)^f©r  the  demonstrator, 

r^^-'tw'-  Variationg  mny  exist  In  the  demonstratloni  over  time* 
r :j  3.  Smid^ts  who  are  absent  miis  the  demonsiration, 
:(4,-  Much  of  ^e  instructor's  time  Is  used  for  repetitive  instruction  that  might  be  used 
In  othtt'  actlvlti es,  ^ 
^#|5The'  soludCTi  that  was  devised  was  to  produce  a  series  of  fllmstrips  with  audio  cas'- 
Iffei^^*  <The  madia  were  coupled  with  Singer  Study-Mate  Autovance  U  projectors  which 
^^l^i^i^^uily  advance  the  visual  program  with  the  audio  program.  In  contrast  to  the 
fM^rtier  - scheme  of  instifucdon,  each  student  now  receives  Instruction  on  the  safe  and 
ipr^ar  use  of  equipment  by  taking  the  media  to  the  machine  and  following  die  step^by^step 
|p^oC0dures  as  ttiey  are  preiented.    Advantages  of  this  system  have  proven  to  be  diat; 
1;  Each  itudent  receives  individual  instruction  and  can  proceed  at  his  own  pace. 

2,  *nie  d^imstratlon^?.y  be  reviewed  on  demand* 

3,  The  demonstration  is  uniform  from  presentation  to  presentation, 

4,  / Students  may  ^  involved  in  Instruction  on  every  machine  for  which  media  exist, 
and  ^  at  ^e  same  time, 

5,  /nie  initructor  is  freed  to  moniror  progress,  check-off  students  as  they  demon-^ 
iCrate  their  proficiency  and  to  help  individual  students. 

At  Bowling  Green,  the  logistics  of  dealing  with  dozens  of  students  using  nearly  a 
^gfio^en  dtffertnt  fllmstrips  is  handled  through  a  check-out  system*  At  the  student's  re^ 
^^uest,  a  Study^Mate  and  media  package  is  given  to  him*  The  student  takes  the  material 
the  machine  and  proceeds, 

mkm§m  Hlitoinr^a^ 

plv.  Tlie  saipe  students  described  in  the  earlier  case  history  are  required  to  conduce 
pffievjaral  materials  tests,  each  using  a  very  expenaive  and  sensitive  universal  testing  ma- 
^ehlne*  As  a  result  of  the  delicacy  of  the  equipment,  demonstrations  to  individual  students 
IKWere  deemed  necessary.  The  decision  resulted  in  a  heavy  burden  of  perional  Instruction, 
^"^yet  provided  monitoring  essential  to  provide  protection  of  equipmeni. 

In  an  attempt  to  reduce  the  personal  contact  required,  a  aeries  of  flip-books  —  brief, 
&pjfo^ammed  instruction  booklets  ^  were  devised.  Each  f*age  presents  one  sequential 
i'iCep  required  to  set-up  the  universal  testing  machine  for^fhe  test  required.  Photographs 
life  provided  on  pages  where  visuals  were  helpful  in  understanding  the  steps  of  Instruction^ 
To  perform  the  assi^ed  materials  testj  the  student  merely  follows  die  sequential 
psteps  a  page  at  a  timCp  To  insure  that  the  instructor  was  able  to  monitor  the  correct 
gset^up  of  the  equipment,  the  final  step  required  to  use  the  equipment  Is  not  included  in  the 
1  flip-^book*  Insteadj  the  page  asks  the  student  to  call  his  Instructor  for  final  instructions. 
I^Thli  procedure  allows  the  instructor  to  check  all  previous  work  and  to  interact  with  the 
I  student  regarding  the  test  m  be  conducted,  ^ 


|pROPUeTION  OF  MEDIA 

fe'  Before  describing  any  particular  process  or  technique.  It  might  be  helpful  to  review 
jriOme  pertinent  facts  about^edia  production*  The  research  in  this  field  has  been  rather 
P^nsistent  in  describing  what  elements  an  effective  instructional  product  should  contain* 
ftMany  teachers  are  disturbed  by  the  fact  that  anything  that  is  locally  produced  does  not 
^iiiave  the  professional  "glois**  or  *'shine**  that  commercially  produced  materials  seem 
^to;  have.  To  allay  any  fears  in  that  direction,  it  should  be  stated  that  the  literature  has 
^lepnsistently  shown  that  special  techniques  do  little  or  nothing  to  Improve  the  quality  of 
^i^amlng*  (Hoban  and  Van  Ormer,  1950)  Embeillshments  such  as  color  (in  video-tape 
g^tecordlngs  or  still  photographs),  music  (in  audio- casiettes  or  iound  tracks  to  other 
Bpedla)  and  general  special  ejffects  (fades,  dissolvea,^Mmor,  etc)  have  been  determined 
be  generally  unnecessary  in  creating  a  useful  instructional  product*  (May,  1965'-66) 
^  terms  of  what  is  essential  to  assure  Instructional  effectiveness,  the  literature 
r-agafii  remains  consistent  in  its  findings*  These  elements  will  be  of  special  concern  for 
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our  diiCUiiion  of  th©  desipi  and  production  of  the  media  mentionod  in  this  paprr.  They 
are!  Active  learner  participation,  adequate  cueing  and  content  that  is  carefully  ordered 
and  aequenced.  Active  learner  participation  in  the  instruction  relates  to  the  opportunities 
provided  for  the  student  to  practice  or  respond  to  what  is  being  presented  to  him*  This 
helps  increase  the  probability  tfiat  the  student  will  remember  the  insti^uction  through 
flrat-hand  experiences.  Adequate  cueing  refers  to  methods  or  techniques  used  in  the 
dealpi  of  the  material  that  helps  the  student  be  aware  of  the  intended  message*  Tech= 
niques  that  facilitate  cueing  include  a  subjective  camera  angle  (like  Uioking  over  some» 
one's  shoulder),  arrows  and  pointer--  on  the  visuals  and  directed  narration.  The  learner 
In  this  way  knows  exactly  what  to  notice.  I'lnallVj  it  is  essential  for  efficient  learning  to 
order  the  instruction  in  a  manner  that  established  subordinate  skills  and  those  of  higher 
order.  The  task  analysis  of  the  Job  can  give  you  this  information.  This  Is  extremely  im- 
portant when  students  are  working  by  themselves  or  in  a  small  group  without  the  teacher 
present.  Any  confusion  in  process  flow  or  wording  can  cause  student  frustration  or^ 
worsej  accidents* 

The  appendix  to  this  paper  contains  a  production  analysis  of  the  media  that  have  been 
described  in  this  paper.  Included  for  each  medium  type  is  an  introduction  explaining 
broadly  this  type  of  medium  and  its  application,  a  step- by-step  procedure  of  its  produc- 
tion,  a  special  section  that  includes  helpful  hints  and  auggestions  to  further  insure  the 
instructional  effectiveness  of  the  medium  and  specific  criteria  for  evaluating  its  effec- 
tiveness. 


EVALUATION  OF  THE  MEDIUM 

Evaluation  is  the  processby  which  the  teacher  discovers  svhether  the  medium  selected 
and  used  was  appropriate*  Inother  words,  did  it  do  the  job  for  which  it  was  designed?  The 
evaluation  process  should  be  useu  is  a  tool  for  providing  more  information  about  the  mate^ 
rials  that  you  have  made,  not  merely  as  a  means  of  reinforcing  your  efforts.  What  are 
the  things  chat  should  be  considered  as  you  evaluate  your  materials?  Below  are  a  sug- 
gested set  of  criteria  by  which  you  can  assess  the  effectiveness  of  your  medium* 

1*  Did  fhe  medium  hold  fhe  sfudenf's  oHenHon? 

2,  Did  fhe  medium  fif  fhe  QbjeqHves  of  fhe  leissn? 

3.  Did  the  medium  fit  the  needs  of  all  the  itudenfi? 
4-  Was  the  environment  □dequdtel)'  eontrslled? 

5*  Woi  the  eohtent  sequenced  properly  within  the  rndteriaU? 


CONeLUSIONS 

We  have  presented  an  approach  to  reducing  costs  involvL  j  In  Insttnjctlon  through  the 
application  of  media  and  have  supported  teacher- made  media.  Our  experience  at  Bowling 
Green  University  suggests  the  process  is  desirable  and  economical* 


APPENDIX 

PRODUCTION  PROCESS  FOR  AN  AUDIO  TAPE 

Introduction:  Sound  can  be  used  as  a  self- standing  media  or  in  conjunct  Ion  with  other 
media.  Most  schools  today  have  access  to  simple-to-operate  tape  cassette 
players  and  recorders.  An  audio  tape  has  flexibility  of  use  for  individual 
study  or  for  large  groups.  However^  care  should  be  exercised  to  make  sure 
your  equipment  can  handle  the  demands  of  a  large  group. 
Process:  Step  1:   Start  with  the  idea* 

Step  2:    Write  a  complete  objective* 

Step  3?   Construct  a  rough  draft  from  the  content* 

Step  4;  Decide  that  an  audio  tape  is  the  most  approprlaiu  mm  *  rhe  objec* 
tivc. 

Step  5:  Prepare  a  refined  script  from  the  rough  draft.  He  aware  of  pauses 
that  are  required  for  student  responses  ur  to  coincide  with  other  mate*' 
rials  for  the  student* 

Step  6;    Produce  tape  recording*  Attach  microphone  to  a  si  und  so  that  it  need 
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=  -  liot  be  handled  during  recording.  Make  a  volume  check  btfbre  proceed- 

[fe';:];  ^    \  ing  (microphone  shou!  J  be  about  10-12  inches  from  mouth).  Speak  in  a 

f:?f:-v  "  daar  normal  tone  and  be  sure  all  background  noises  have  been  elimi- 

^■r-  -  .    «ated,  ....  .. 

step  81   Evaluate  and  revise  according  to  student  performance  and  affect. 
"  Sii^es^oni:  At  first  glancei  the  audio  tape  would  seem  to  be  a  limited  media  type,  since 
y  "  '  It  has  no  viiuil  menage.   But  the  audio  tape,  used  alone  or  in  conjunction 

V*^  witii  a  flip-book,  fllmitrip,  or  slade  set  can  be  a  very  effective  addition  to 

■ your  Instructional  arsenal.  To  synchronize  the  audio  tape  with  other  mate= 

rlali,  a  low  muiical  wne,  door  chimei  bell  or  a  tap  on  an  object  such  as  a 

drinking  ^ass  can  be  an  effective  way  of  denoting  a  slide  change  or  a  page 
r '  ttini,     to  Mb  way,  the  materials  can  be  used  independently  by  a  student 

■   '  wittout  worrying  atout  maintaining  the  proper  synch ronizaiion  between  audio 

and  visual  materials. 
\  Specific  Evaluation  Criteria: 

1*  li  the  sound  at  an  appropriate  level? 
f':'  2,  Is  the  quali^  of  the  sound  distinct  and  uncluttered  by  background  noise? 

f". '  3.  If  used  with  other  media,  waa  the  coordination  between  the  media  clear 

^  and  compatible? 

PRODUCTION  PROCiSS  FOR  A  FILM5TRIP 

^d^noductioni  A  films  trip  con  els  ts  of  a  aeries  of  iUuatrations  ind  photographs  on  35  mm 
J  ^  -  film  in  sequence  and  prepared  for  projection,  A  filmatrip  can  present  infor= 

■  mation,  teach  a  akill  or  affect  an  attitude  through  individual  study  or  through 

^  group  viewing. 

Process;  Step  1:  Start  with  an  idea* 
i-'       /      Step  2:   Write  a  complete  objective. 

Step  3:  Construct  a  rough  draft  from  the  content. 

Step  4!   Decide  that  the  filmatrip  is  the  appropriate  medium  for  the  objective^ 
Step  5:   Prepare  a  refined  shooting  script  from  the  rough  draft.  Decide  if  you 
:  want  an  audio  recording  with  the  filmstrip, 

'  Step  6:  produce  the  filmstrip.  The  method  explained  here  will  be  that  of  copy^ 

ing  illustrations  and  photographs.  A  mask  must  be  prepared;  by  placing 
two  photographs  behind  the  masks  and  copying  them  with  a  35  mm 
camera,  the  correct  dimension  can  be  obtained.  The  camera  takes 
two  frames  on  each  exposure  and,  with  successive  exposures,  a  com^ 
plete  filmstrip  can  be  produced.  The  only  limitation  is  that  the  original 
materials  must  be  flat  copy.  For  black  and  white  filmstrips,  use  Kodak 

'  '  Panatomic.  X  film  and  the  Kodak  Direct  Positive  Film  Development 

outfit.     For  a  color  film-strip  use  Kodachrome  or  Ekiachrome^X 
reversal  films.    Be  sure  to  use  type  B  films  with  tungsten  lighting  if 
using  color. 
Step  7i   Deliver  to  student. 

Step  8:   Evaluate  and  revise  according  to  student  performance  and  affect, 
'  Suggestions >  In  this  method  of  producing  filmstrips,  all  original  materials  must  be  flat 
?  copies.    The  mask  can  be  made  from  a  heavy  stock  matt  board  or  masonite 

board.  The  proportion  for  the  mask  opening  is  three  units  high  by  four 
units  wide.  Remember,  all  visuals  must  appear  horiEontal  on  the  fUm, 
The  visuals  for  use  in  this  type  of  filmstrip  can  come  from  magazine  pic- 
tureSi  drawings,  original  titles  made  with  dry  transfer  lettering  or  care= 
fuUy  hand-drawn. 
Specific  evaluation  criteria^ 

1,  Was  extraneous  light  controlled? 
2*  Waa  the  screen  appropriately  placed? 
Wv. . .  3,  Was  the  image  focused  sharply? 

4,  Was  the  image  large  enough  for  all  to  see? 
=  5.  Waa  the  sound  synchronized  with  the  visuals? 

6.  Was  the  appropriate  acreen  size  selected? 
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PRODUCTION  PROCESS  FOR  A  VIDEO-TAPE  RECORDING 


Introducrioni  Locally  produced  video-tape  recordings  can  be  an  inexpensive  method  of 
ihowlng  a  demonsc ration  or  activity  that  requires  motion*  With  equipment 
that  im  generally  available  within  the  school  system  (i.e.,  Sony  Videoroverf 
recorder,  monitor)  the  teacher  can  set  up  a  learning  station  for  individual 
study  or  for  larger  groups,  production  is  easy  and  video-tape  can  be  erased 
and  used  again  for  future  showings, 
Processr  Step  it   Start  with  the  idea. 

Step  2:    Write  a  complete  perforrnance  objective: 
Audience 

Behaviors  desired 

Conditions  (time  alloted^  resources^  environment) 
Degree  of  mastery  required. 
Step  3:   Construct  a  rough  draft  from  the  content. 

Step  4.'  Decide  that  a  video  tape  recording  is  the  appropriate  media  for  the 
objective. 

Step  5:  Refine  rough  draft  into  shooting  script  and  later  for  narration.  Remem= 
ber  fliere*s  little  chance  for  editing.  Everything  has  to  be  shot  in 
sequence. 

Seep  6:  Determine  production  needs^  graphs^  charts,  titles  and  response  queS'^ 
tions.  Remember  all  television  formats  are  three  units  by  four  units. 
Lettering  must  be  legible  and  clear;  limit  lists  or  questions  to  four  to 
five  lines. 

Step  7:  Produce  visuals  (Wrico  letterings  dry-transfer  letteringj  neat  hand 
printing). 

Step  8:  Pprepare  hardware;  area  should  be  clean,  quiet  and  evenly  lighted. 
Step  9:  Shoot  program  following  script.  This  can  be  done  alone  or  with  another 
teacher  to  operate  camera,  AVOID  ^'talking  face"  instruction.  If  you 
are  showing  a  process  or  machine,  do  not  include  a  person  standing 
beside  it  talking  in  the  camera.  The  scudents  know  what  you  look  like* 
Show  only  the  machine  as  the  operator  would  see  it.  Speak  in  a  clear 
regular  voice  into  the  fnicrophone,  off  camera. 
Step  10,  Deliver  to  student. 

Step  11:  Evaluate  and  revise  according  to  student  performance  and  affect. 
Suggestions:  It  is  sometimes  difficult  to  have  the  student  respond  adequately  to  a  video- 
tape program.    For  covert  responses  (non- written)  a  frequent  technique  is 
to  ask  the  student,  "What  do  you  think  would  happen  if  I , , , Written  re^ 
sponses  can  be  asked  for  by  printing  questions  and  presenting  them  on  the 
screen.  Allow  time  in  the  program  for  the  student  to  respond  in  either  caie. 
Remember  this  is  black  and  white;  make  sure  lighting  and  aperture  setting 
is  suitable  to  assure  proper  differentiation  between  dark-colored  parts. 
And  don't  forget  the  overhead  projector  as  a  source  to  display  graphic  mate- 
rials for  the  video  camera. 
Specific  evaluation  criteria: 
Video-tape  Recordings: 

1,  Was  eKtraneous  light  controlled? 

2p  Was  the  monitor  placed  for  good  visibility? 

3.  Was  sound-level  set  appropriately? 

4.  Was  monitor  size  adequate  for  all  to  see? 

5.  Are  there  opportunities  for  students  to  review  tape  at  later  time? 
PRODUCTION  PROCESS  FOR  A  FLIP-BOOK 

Introductionr  Definitely  the  flarllng  of  this  department,  the  flip- book  is  an  inexpensive 
fast  way  of  presenting  sequential  material  in  a  self-instructional  manner. 
Given  a  short  instructional  activity,  flip-books  can  be  used  as  the  prime 
teaching  mode,  with  the  student  manipulating  the  hardware  arid  software  at 
his  own  pace.  Each  page  of  the  flip- took  contains  just  enough  information 
so  that  the  student  is  not  overwhelmed  with  printed  instructions,  but  enough 
...naaterial  to  maintain  continuity.  Pictures  should  be  included  when  needed 
using  Polaroid  or  regular  photographSi  color  or  blaqjc  and  white. 
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Ftocmmt  Step  h  Start  wltfi  the  idea. 

Step  2i   Write  a  complete  performance  objective. 

Step  3:  Construct  a  rough  draft  from  the  content  which  will  include  a  task 
analysli  of  the  operation. 

Step  4:   Decide  that  a  flip-bTOk  is  the  appropriate  media  on  the  objective. 

Step  5i  Refine  rou^  draft  to  determine  visual  neede  and  to  make  sure  all 
stapa  are  logical  and  sequential. 

Step  6:  Finalize  production;  pictures  can  be  taken  with  any  camera  that  can 
get  in  close  enough  to  show  details. 

Step  7:  Type  final  script  from  task  analysis  and  rubber  cement  pictures  as 
final  preparation.  Use  a  primary  typewriter  for  better  visibility* 

Step  8:   Deliver  to  student  (he  can  work  right  at  the  machine  with  flip-book). 

Step  9;  Evaluate  and  revise  —  observe  how  easy  it  is  to  make  necessary  alter- 
ations. 

Suggeitions:  Flip-books  are  best  used  in  situations  where  students  respond  by  the  actual 
manipulation  of  a  machine  or  process*  Evaluation  can  therefore  be  deter- 
mined by  just  how  well  the  student  performs  the  task.  Cueing  is  easily 
accomplished  by  simply  adding  arrows  or  labels  with  dry  transfer  lettering 
directly  to  ttie  picture  or  page.  Attach  the  pagei  logedier  by  spiral  bindingj 
a  three^ ringed  notebooki  or  by  long  staples.  Flip- books  can  be  considered 
as  a  viable  alternative  to  a  film-strip/cassette* 

Specific  evaluation  criteria* 

ft.  Is  there  too  much  detail  in  the  picmres? 

2.  Is  the  information  ordered  sequentially? 

3.  Are  all  instructions  clear,  requiring  no  teacher  asiistance? 

4.  Are  sufficient  copies  available  for  all  students? 

5.  Are  words  clearly  hand- printed  or  large  typewriter  letters  used? 


PROCESS  FOR  PRODUeiNO  A  CARPET-BOARD 

Introduction,'  The  carpet-board  is  an  inexpensive  easy  method  of  displaying  materials  that 
present  information  and  develop  concepts.  The carpet^board  itself  is  simply 
made  of  plywood,  masonitSj  or  wallboard  covered  with  a  short^nap  carpet 
such  as  kitchen  carpet  and  framed  with  wooden  strips.  Display  materials 
can  be  eonstructed  of  heavy  cardboard  or  lightweight  3-d  objects.  Nylon 
loop  material  is  used  as  a  backing.  The  carpet-board  can  be  used  for  a 
demonstration  for  small  to  medium  sized  groups  or  as  a  display  board  for 
video-tape  production  or  slide  production. 

Process:  Step  1^   Start  with  an  idea. 

Step  2:   Write  a  complete  objective. 

Step  3:   Decide  if  ttie  carpet-board  is  the  appropriate  media  to  achieve  the 
objective. 

Step  4:   Organize  your  content  to  determine  what  kinds  of  display  materials 
you  will  need. 

Step  5:   Produce  the  carpet- board.    Our  carpet- board  Is  24  in  x  36  in  and  is 
covered  with  carpeting  that  was  given  free  to  the  school*  as  it  was  a 
remnant  of  a  larger  piece.  The  carpeting  is  glued  to  a  piece  of  plywood 
and  framed  with  four  wooden  strips.  Display  materials  are  made  from 
heavy  cardboard  and  backed  with  nylon  loop  materials. 
Step  6:   Deliver  to  student* 
Step  7:   Evaluate  and  revise. 
Suggeatlonsf  The  carpet-board  should  be  proportional  to  either  the  dimensions  of  the 
vidTO  format  or  35  mm  format^  whichever  way  you  decide  to  use  it,  Anodier 
consideration  is  the  color  of  the  carpet.  Make  sure  that  it  is  a  dark  enough 
color  to  produce  a  dark  background  for  the  lighter  shaded  display  materials. 
Our  carpet-board  is  made  from  orange  carpet,  which  appears  as  a  dark  gray 
in  black  and  white. 
Specific  evaluation  criteria: 

1,  Is  the  board  size  large  enough  for  aU  to  see? 

2,  Are  display  materials  large  enough  for  all  to  see? 
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3»  In  there  enough  contrast  between  carpet^board  and  display  materiali  for 
easy  visibility? 

4.  If  used  for  video- production,  are  colors  appropriate  for  tone  differentia- 
tion? 

PROCESS  FOR  PRODUCIMO  OViRHEAD  TRANSPARENCIEI 

Introduction;  Overhead  transparencies  are  large  slides  used  generally  for  large  group 
presentations.  They  can  showprocesseSjOudines^  summaries,  or  when  used 
with  an  overlay  give  progressive  disclosure  of  inforniationi  Although  they 
are  rather  common  in  use  and  simple  to  make,  the  overhead  transparency 
should  be  treated  like  any  other  media  in  terms  of  planning  and  evaluating. 

Process*  Step  ti   Start  with  an  idea* 

Step  2:   Write  a  complete  performance  objective. 

Step  3:    Decide  if  an  overhead  transparency  is  the  appropriate  medium  for  the 
objective. 

Step  4;   Consider  the  factors  that  you  want  your  audience  to  sec. 

Step  5:   Organize  the  content  and  make  sketches  of  the  layout  as  to  what  is  to 

be  included  in  each  transparency* 
Step  6:   Produce  the  overhead  transparency.    There  are  numerous  ways  of 
making  overheads^  but  the  most  common  is  the  heat-sensitive  film 
process  and  the  hand-produced  method.    The  heat=sensitlve  procesi 
requires  original  material  that  has  heat-absorbing  qualities^  such  as 
carbon-based  ink  or  a  soft  lead  pencil.  Hand-produced  overheads  can 
be  made  using  dry-transfer  lettering,  felt  tipped  penSj  grease  pencili, 
and  color  adhesives.    For  any  technique^  follow  basic  principles  for 
composition  outline  in  suggestion  part  of  this  process  guide* 
Step  7:    Deliver  to  student. 
Step  8:    Evaluate  and  reviKC, 
Suggestions:  For  overhead  transparencies,  always  select  simple,  easy  to  read  letter 
styles.  Space  letters  optically  bdcause  measured  letters  do  not  always  look 
eaual  to  the  eye*     Make  spaces  look  equal,  regardlesa  of  measurement. 
Separate  lines  within  a  caption  so  that  adequate  space  is  left  for  ease  of 
reading  (about  1  1/2  times  the  heightof  a  lower  case  letter)*  Use  all  capital 
letters  for  short  titles  and  labels^  but  for  longer  captions  and  phrases  use 
lower  case  lettersj  since  the  lower  case  letters  are  more  easily  read* 
Specific  evaluation  criteria: 

1*  Was  extraneous  light  controlled? 
2*  Was  screen  appropriately  placed? 

3.  Was  image  focused  sharply? 

4.  Was  image  large  enough  for  all  to  see? 

5.  Was  the  image  removed  when  it  was  no  longer  appropriate? 

6.  Was  eye  contact  with  the  students  maintained? 


PRODUCTION  PROeeSS  FOR  A  SLIDE  SET 

Introduction:  A  slide  set  usually  consists  of  2  x  2  inch  transparencies  with  or  without  an 
audio  tape.  This  can  be  produced  in  many  ways;  the  more  common  are  by 
direct  use  of  the  camera  on  a  subject  or  the  Kodak  Visualmaker  for  slide 
copies  from  books  and  magazines,  and  titles  made  from  direct  copies  of 
various  methods*  Titles  can  also  be  made  by  hard-lettering  on  frosted 
acetate*  The  slide  series  can* be  used  individually  in  a  learning  station  or 
with  a  large  group.  The  teacher  has  the  option  of  discussing  each  slide  or 
allowing  the  visuals  to  speak  for  themselves.  Delivery  to  the  snident  is 
accomplished  with  a  slide  projector  (and  cassette  play^back  unit). 

Procesi:  Step  U   Start  with  the  idea* 

Step  2:  Write  a  complete  performance  objective* 
Step  3.'   Construct  a  rough  draft  from  the  content. 

Step  4:   Decide  that  a  slide  set  is  themostappropriate  media  for  the  objective. 
Step  5-   f^efine  rough  draft  into  shooting  script  and  later  for  narration  or  for 
a  student  study  guide* 


Step  6:  Prepare  a  scene  by  scene  script  for  each  slide  that  will  be  needed. 
Determine  graphic  needs:  remember  35  mm  is  proportional  to  two 
units  by  three  units* 

Step  7:  Consider  all  methotis  available  to  produce  slides  andprepare  graphics 
needed. 

Step  8:    Produce  pictures.     Remember  subjective  camera  angle  for  on-site 

photography. 
Step  9\    Deliver  to  student* 

Step  10:  Evaluate  and  revise  according  to  student  performance  and  affect  (see 
evaluation  section). 

Suggeations:  One  of  the  handiest  methods  of  producing  slides  is  with  the  Kodal<  Visual- 
maker,  If  you  can  press  a  button,  then  you  are  capable  of  producing  slides 
of  consistent  quality  from  illustrations  in  books,  magazines  or  from  original 
art  work.  A  big  hand-up  of  many  teachers  is  the  production  of  title  slides. 
This  can  be  accomplished  easily  by  several  methods:  dry-transfer  letters 
directly  on  frosted  acetate,  hand  lettering  with  a  grease  pencil  directly  on 
acetate,  Kodalith  reversals,  or  transparencies  made  from  heat  process 
overhead  transparency  film.  It  is  also  possible  to  ''sandwich"  slides, 
originals  and  identical- sized  acetate  with  eight  point  dry- transfer  lettering, 
to  create  more  creative  effects  and  accurate  cueing, 

Spacific  evaluation  criteria: 

I,  Is  there  too  much  detail  in  the  picture? 

2*  Were  the  pictures  presented  in  the  appropriate  order? 

3,  Was  the  size  of  the  projected  image  appropriate  for  the  class? 

4,  Was  screen  placed  for  adequate  visibility  for  all  students? 
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Innovative  Industrial  Education  in  Small  Schools 

Fred  E,  Posthuma,  Terry  J.  Squler  and  Thomas  Whalley 


Westfield  is  a  small  community  located  in  cenrral  Wisconsin,  The  high  school  has 
an  enrollment  of  approximately  420  students  in  grades  9-12,  The  high  school  is  fed  by 
four  smaller  communities,  each  with  its  own  grade  school.  Because  of  logistics  and 
cramped  grade  schools,  the  industrial  education  program  at  Westfield  starts  at  grade  9, 
offering  study  of  industry.  After  this  introductory  course,  the  student  may  elect  to  take 
energy,  communications  or  materials  and  processes.  We  feel  we  have  a  progressive 
program  and  would  like  to  take  this  time  to  familiarize  you  with  the  reasoning  behind  and 
the  operating  of  the  cluster  approach  to  industrial  education, 

WESTFIBLD-S  INDUSTRIAL  EDUCATION  PROGRAM 

Westfield  is  a  very  small  community;  within  Westfield  are  three  small  industries: 
Weitfleld  Equipment  Corp,,  where  hydraulic  Jacks  are  assembled,  Westfield  Creamery, 
^  which  processes  bulk  milk,  and  Brakebush  Inc.,  where  they  process  poultry.  The  com- 
bined employment  for  the  three  is  220,  The  remainder  of  the  community  consists  of  sup^ 
portlve  businesses  catering  to  farming,  a  heavy  recreational  area  and  a  high  number  of 
retirement  people. 

With  the  lack  of  industry  in  the  are€7*it  is  difficult  to  prepare  a  student  for  a  par* 
tleular  Job.  In  the  words  of  students,  **lt  is  difficult  for  most  students  to  have  a  definite 
career  goal  for  Westfield  because  there  are  very  few  job  offerings  after  graduation," 
"Moit  students  graduating  from  Westfield  enter  the  service  or  leave  Wescfield  for  jobs 
elsewhere." 

According  to  the  principal,  "Westfield  High  School  decided  to  put  strong  emphasis  on 
a  new  industrial  education  program  because  of  increased  student  interest  and  need  in  chat 
area.  In  constructing  a  new  program,  emphasis  was  placed  upon  a  diversified  program. 
The  desire  was  to  give  the  student  an  exposure  to  a  wide  range  of  concepts  in  industrial 
education  and  at  the  same  time  give  students  the  opportunity  for  an  in-depth  study  of  a 
specific  concept.  In  trying  to  accomplish  these  goals,  the  cost  factor  had  to  be  considered 
because  of  limited  community  resources.  The  cluster  approach  used  in  our  curriculum 
has  met  our  objectives  exceptionally  well." 

WhUe  the  principal,  faculty  and  Department  of  Public  Instruction  were  planning  the 
curriculum,  Francis  Kohn,  Superintendent,  was  busy  working  with  the  architect  designing 
a  building.  The  building  and  the  curriculum  were  modeled  around  the  State  Guide  for  Im- 
proving Industrial  Education  K'-12.  The  outcome  was  a  10,500  square  foot  building  located 
apart  from  the  school.  The  total  cost  was  5240*000,00,  including  equipment, 
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:r  The  building  conaiiti  of  two  main  areas*  A  clean  quitt  area  and  a  dirty  noisy  area, 
»^*!ttds  sifrangement  wag  choien  for  the  following  reaaoni:  Firit,  a  student  enrollment  of 
;|  420  zsakes  it  impossible  to  offer  all  Industrial  arts  courses  as  unit  shops;  second,  dupli- 
sV^ti^of  costly  ec^tpment  is  unneceisary;  and  third,  due  to  lack  of  local  Industry,  the 
;^^'StudiS3%'^^baiSj[ornned  of  and  trained  for  many  Job  possibilities, 

■  Two  teachers  were  hired  to  implement  the  program  as  a  cluster  approach,  A  two= 
K^eek  sinninsr  workshop  under  a  NDEA  special  project  aided  in  curriculum  development. 

The  result  of  considerable  hard  work  paid  off  in  a  suctessM  course  offeringp 
i:       A  typical  studenc  would  progress  through  the  program  as  follows- 
ji;  •     Thm  mmdy  of  industry  course  has  two  main  objectives.  The  first  objective  is  to  give 
^        smdi^tg  a  broad-based  underitanding  of  how  industry  operates.  This  is  done  by  a 
^^sm^  of  the  13  eonc^cs  of  indue  try* 

pf:^';  =  One.  such  concept,  research  and  development,  is  learned  by  lab  activities  in  which  the 
J^iltudent  performs  teats.  After  the  lab  activities,  the  student  applies  his  knowledge  by 
J^c^^mbining  research  and  development  with  packaging.  The  student  researches  and  designs 
^1  a  package  capable  of  preventing  m  egg  from  breaking  during  shipment.  In  testing  this,  a 
,j,,packaged  egg  is  dropped  from  the  third  story  window  of  the  school  without  breakage.  The 

SlUdents  learn  by  an  excidng  activity  and  take  pride  in  a  Job  well  done, 
gw^l  The  ^rit  objectiva  is  combined  with  the  second  major  objective,  which  is  to  prepare 
''='  Ae  stud^t  for  a  wlge  selection  of  further  study  (career  goals),  and  prepare  him  for  scu- 
't/f; dent  directed  learning  rather  than  teacher  directed  learning.  The  students  achieve  these 
^^tojtctives  by  fbrming  a  company  to  mass  produce  and  sell  a  product.  The  students  use 
J^'sto-liiitriietlonal  materials  to  operate  the  enterprise  and  further  expand  their  knowledge 
l^^pwrtouily  learned.     The  students  share  their  knowledge  by  reporting  to  the  Board  of 

Wrectors,  Each  student  has  applied  for  a  job  that  best  suits  his  occupational  interest, 
\;  ttmi  Rafting  to  production  and  Inspection,  All  the  students  in  the  class  combine  their 
f^'kaowledge  imd  skills  to  achieve  an  impressive  display  of  products  of  extremely  good 
P^quality* 

;V  'Ae  final  step  is  sales  and  the  liquidation  of  the  company,  what  better  way  to  learn 
tfian  by  a  careftil  study,  then  application  of  the  learning  where  a  student  may  have  a  hands-^ 
on  career  exploration? 

A  concepwally-based  materials  and  processes  course  should  be  a  hands-on  study 
[/.  of  how  man  changes  raw  materials  to  a  useful  product.  This  is  accomplished  by  a  basic 
'  familiarization  of  all  areas  In  the  shop.  The  student  experiences  15  different  processes 
hy  completing  self- instructional  packages  at  each  area.  After  a  thorough  unit  on  safety, 
the  student  experiences  processing  in  the  arc  welding  area,  oxy-' acetylene  welding  and 
;  iheet  metal  layoug  and  bending.  The  student  must  complete  a  simple  sheet  metal  box  to 
?^  lnelude  soldering  and  spot  welding;  foundry,  doing  a  simple  casting;  squaring  up  a  block  of 
=  wood,  including  routering  the  student's  name;  wood  lathe,  turning  a  table  leg;  machine 
laAe,  turning  a  round  stock  to  tolerance;  milling  machine;  making  a  square  block;  and  tool 
/  ropm  operation. 

After  the  basic  familiarization  of  all  areas,  the  student  may  contract  to  learn  more 
:  about  any  area,  which  may  include  a  project.  One  student  decided  to  do  investment  casting 
I  with  the  aid  of  die  art  teacher.    Another  advanced  smdcnt  contracted  to  paint  his  car. 

This  is  just  a  brief  description  of  materials  and  processes.  Later  in  the  presentation, 
.  w#  will  discuss  the  course  further, 

y  Communications  is  an  inseparable  part  of  our  society.  Almost  everything  we  do  is 
linked  in  some  wav  or  another  to  communications,  Westfield"s  communications  course 
h  iw  a  one^year  program  designed  to  provide  the  student  with  a  broad  conceptual  under- 
V  standing  of  how  and  why  man  communicates. 

The  course  i^  designed  around  four  basic  communications  modules;  Module  1,  what 
-/  is  communicationiS?  (this  module  will  be  explained  later  in  the  presentation).  Module  2 
•  tovers  photographic  and  electronic  communications.  Module  3  is  graphic  com  muni  ca- 
Jettons,  Module  4  ia  drafting  communications, 

A  brief  overview  of  the  activities  included  in  each  module  will  be  given  now  and  a 
^detailed  description  will  be  given  later  in  the  presentation.  Activities  in  the  electronic 
Said  photographic  communication  module  include:  producing  radio  commercials,  produc- 
^Ing  a  TV  newscast  and  commercial,  producing  a  slide  series,  taking  and  doing  basic  black 
||Afld  white  photography  and  using  seif» instructional  modules, 

$/' :  The  graphic  communications  module  provides  the  student  with  a  conceptual  under- 
^steiding  of  tiie  graphic  arts  industry.  Activities  are  designed  to  coincide  with  Industrial 


reproduction  proceises*  Students  follow  a  5- section  module  an  a  guide  to  procedures^ 
aisignments,  and  aelf-instructional  activities.  SonU'  actis'ities  included  are:  Silk  screen- 
ingi  producing  stationery  or  other  copy  uning  the  oft'scf-Uthography  process,  doing  block 
printing  dealing  with  the  hlMtorical  UHpect  of  letterpress  printing  nnd  doing  several  spe- 
cialized reproduction  proccBgeH  wuch      spirit  duplicarion  and  fninieograpliing. 

The  fourth  moduJie  deals  with  drafting  conimunication.  The  students  learn  to  com- 
municate using  die  channels  that  a  draftsman  uses.  The  stLidt^ntH  begin  the  module 
learning  the  principles  behind  research  and  Jcaign  by  Uriinp  1  ibrary  resources  and  by 
having  discussions  with  their  pec-rH  and  instructor. 

Basic  drafting  concepts  are  leaiTied  by  doling  nuigh  sketches  of  products  and  complet- 
ing rendered  illustrations,  just  as  in  industry.  After  a  product  has  been  chosen,  ortho- 
graphic and  isometric  concepts  are  covered,  1'echnical  writing  is  also  included. 

During  recent  years  the  field  of  energy  has  become  prondnent.  We  at  Westfield  feel 
if  one  is  to  learn  the  total  system  of  industry,  a  course  in  energy  must  be  investigated. 
The  study  of  how  man  controls,  converts,  transmits  and  uses  energy  is  accomplished  by 
study  in  4  main  modules.  These  are:  Module  1  which  deals  with  the  usOj  couservation 
and  supply  of  energy;  Module  2,  mechanical  systems;  Module  :i,  fluid  systems  and  Module 
4,  electrical  systems.  The  following  ai'e  examples  of  activities  done  in  each  system: 
Repairing  small  engines  using  the  individualized  packaged  information;  constructing 
mechanical  systems;  dealing  widi  puUeysi  levers  and  gears.  Other  students  are  working 
on  electricity  kits,  ieaming  the  basic  concepts  of  electrical  energy  and  conversion*  Others 
are  working  on  fluid  power  systems,  simulating  applications  of  fluid  power  energy* 

With  much  of  the  material  being  individualizedj  the  instructor  now  can  spend  more 
time  with  individual  problems  that  students  may  have* 

Advanced  students  work  on  the  contract  basis*  A  student  and  the  instructor  work 
together  on  writing  a  contract  based  upon  the  objectives  of  the  student. 

As  a  prerequisitCj  we  require  all  industrial  education  students  to  take  the  study  of 
industry  course  at  grade  9,  This  36- week  course  consists  of  an  overview  of  the  13  con- 
cepts of  industry*  We  believe  that  these  concepts  are  an  essential  part  of  the  industrial 
education  program.  Since  industry  affects  our  everyday  life  at  home  and  work,  it  follows 
that  a  conceptual  understanding  of  industry  is  an  essential  base  on  which  to  build  further 
knowledge*  The  study  of  flow  chartSi  break  even  analysis  and  other  technical  knowledge 
can  be  very  difficult  for  ^3th  grade  students,  so  we  use  the  student  enterprise  to  generate 
the  motivation  and  desire  to  learn. 

This  student  enterprise  becomes  a  vital  portion  of  the  course,  where  the  student  will 
experience  first-hand  career  exploration.  The  students  apply  for  positions  ranging  from 
president  to  janitorj  and  by  simulated  Job  interviews  select  the  best  candidate  for  the  Job, 
Through  the  board  of  directors  meetings  and  departmental  reports,  each  student  observes 
how  every  Job  is  performed. 

The  second  major  objective  of  the  student  enterprise  is  to  gain  knowledge  of  industry. 
We  operate  under  the  principle  that  students  will  learn  faster  and  better  when  the  desire  or 
need  is  present.  This  desire  to  learn  is  developed  through  hands-on  activities.  We  are 
in  hopes  that  the  knowiedge  obtained  from  the  course  will  be  in  the  form  of  a  concept  of 
how  industry  functions* 

Along  with  the  knowledge,  the  student  should  develop  an  awareness  of  the  inter= 
depencency  of  society  and  industry.  Industry  exerts  the  forces  that  form  our  society 
and  affect  our  students*  everyday  life,  ThereforCj  they  should  have  an  adequate  under^ 
standing  of  their  environment. 

The  ability  to  solve  problems  of  industry  and  everyday  life  logically  is  a  key  factor 
in  the  students'  ability  ro  cope  with  the  ever-changing  industrial  environment*  We  hope  to 
develop  problem-solving  ability  by  a  study  of  the  scientific  method  of  problem  solving  as 
It  relates  to  the  enterprise*  We  use  problem  solving  in  the  research  and  development 
unit  where  each  student  logically  solves  a  problem  of  industry.  One  good  example  is  the 
packaging  of  an  egg. 

The  last  major  objective  of  the  study  of  industry  class  is  to  prepare  the  students 
for  otlier  course  offerings  in  industrial  education.  Since  the  other  courses  are  based  on 
individualized  study  and  learning  through  self-instructional  packagesj  we  take  great  care 
to  prepare  the  student  for  this  type  of  learning.  This  is  accomplished  by  careful  transi- 
tion from  the  lecture  test  approach,  to  self- instructional  packages,  to  student*- directed 
learning* 

Student  enterprise  also  gives  us  an  opportunity  to  inform  the  student  of  what  follows 

508  5  i  G 


'  to  o^mt  course  otterings.  The  course  content  and  activities  give  the  student  a  surface 
^cpQiur^  tD  materials  and  processeSj  energ>'  and  communications.  We  feel  this  is  an 
important  itep  in  channeling  the  student  into  the  area  for  which  he  or  she  is  best  suited, 

:        To  sum  up  the  study  of  industry  course,  let  me  quote  from  a  newspaper  article: 

Thii  csune  more  than  any  other  funes  the  kids  (nfo  what  ii  rgaMy  going  on  in  fhm  buslneiS  world. 
If  mlrren  the  getusl  ^ondlHsns  qf  Industry,  whllt  Qi  the  lamt  Hmt  syppljes  on  ovtrview  of  its 
€SnQ8pt£«  In  shoft^  the  study  sf  induitry  could  be  eonsidergd  □  imsil  window  through  whioh  high 
sahool  itudenti  scin  g€£€  snd  €v#n  tinker  with  the  meehdnisms  of  Indusiry  before  fhey  hsyt  to  go 
through  the  moln  door  into  the  real  thing. ^ 

Using  the  knowledge  from  the  study  of  industry,  a  student  may  elect  to  take  materials 
-juid  processes.    We  at  Westfield  believe  that  a  shift  to  a  conceptually  based  materials 

;  and  processes  course  will  better  equip  the  student  to  understand  the  future  demands  of 
indugtry's  ever-changing  cechnology^  Ourcourseisastudy  of  man's  progress  in  industry, 
with  an  emphasis  on  how  the  new  processes  of  today  were  developed.  It  includes  student 
Involvement  and  interest  via  hands-on  experiences  in  the  shop  area.  The  course  content 
hsi  shifted  from  the  project  to  the**  how  and  why"  of  processing  materials.  The  objectives 

Vof  the  course  are  achieved  by  making  small  take-home  projects;  however,  little  emphasis 
is  placed  on  the  project  itself.  The  instructor  places  most  of  the  emphasis  on  safety  and 

V  tool  or  machine  operation.  This  allows  the  student  the  opportunity  to  stay  with  a  given 
process  until  he  or  she  demonstrates  a  degree  of  competency,  A  student  whose  first 
attempt  is  not  successful  is  not  discouraged  if  he  or  she  is  using  problem- solving  tech* 
nlques  to  remedy  previous  errors.  The  result  of  this  type  of  instruction  is  a  self-taught 
CQnoept  of  materials  as  diey  relate  to  the  process* 

-  The  student  starts  the  year  with  a  unit  on  how  raw  materials  are  changed  to  a  usable 
comniodity.  The  study  focuses  on  the  four  methods  of  changing  materials:  Separating, 
conibinlng,  fomiing  and/or  conditioning,  After  a  short  unit  on  safety,  the  student  experi- 
ences these  methods  of  changing  materials  by  a  station-to-station  unit,  This  station-to-* 
station  combines  the  above  experience  with  a  familiarisation  of  all  areas  in  the  shop* 

.yilng  self- instructional  packages,  the  student  spends  3  days  at  each  station  completing  a 

^' small  project*  During  the  station- to-stationj  the  student  has  one  lecture  a  week  discuss- 
ing die  machines  and  processes.  We  feel  this  is  an  excellent  opportunity  for  the  student 
to  experience  operkUons  with  as  many  materials  as  possible. 

After  this  station- to^ station,  the  student  will  be  required  to  do  several  teacher- 
designed  projects,  Ui5on  successful  completion  of  these,  the  student  will  enter  into  a 
teacher^ student  contract.  This  contract  may  explore  in  depth  any  process  previously 
covered  or  a  specific  area  of  wood,  metals,  plastics,  etc.  This  teacher- student  contract 
can  continue  into  advanced  materialSj  with  students  designing  a  course  that  will  meet  their 
own  needs.  The  teacher  places  certain  requirements  upon  the  student^  usually  a  compro- 
mise between  what  the  student  wants  to  learn  and  what  the  teacher  feels  should  be  learned 
for  a  wall -rounded  education. 

We  feel  that  our  approach  to  teaching  woods^  metals  and  plastics  is  unique  and  will 
batter  prepare  our  students  for  the  world  of  work.  We  are  convinced  that  a  school  our 
size  can  offer  all  areas  of  industrial  education  that  the  larger  schools  can  and  at  a  cost 
that  the  community  can  afford. 

The  world  has  entered  an  era  of  profound  alteration  in  the  traditional  patterns  and 
trends  in  the  energy  field.  Prices,  sources  and  supply  have  become  areas  of  uncertainty. 
The  day  of  cheap  and  unlimited  energy'  is  over. 

We  as  industrial  educators  should  increase  awareness  and  place  emphasis  on  the 
energy  problem  and  its  solutions  Inour  classrooms.  The  student  of  today  will  be  the  adult 
of  tomorrow^  whose  life  style  will  be  determined  directly  by  the  conserving  of  our  present 
reiources,  and  the  development  of  new  and  more  efficient  sourcos  of  energy. 

Ener^  perfomis  the  work  of  industry:  thus  it  is  an  inseparable  part  of  our  civiliza- 

.tlon.    Understanding  how  to  convert^  transmit  and  control  energy  will  better  prepare  the 

■  iWdent  for  his  place  in  society, 

Weitfield's  energy  course  is  designed  to  let  the  student  explore  these  areas  of  energy 
tiirough  a  combination  of  classroom  work  and  hands-on  activities. 

The  first  section  of  the  course  is  the  core.  The  student  concentrates  on  the  use 
(past,  present  and  future),  the  conservation  and  the  supply  of  our  energy  resources.  Here 

-the  students,  through  discussion  and  group-designed  problems,  have  the  opportunity  to 
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present  their  feelings  on  che  energy  crisis*  From  experience  i  have  found  that  reiativeiy 
few  of  my  itudents  know  the  actual  severity  of  the  problem.  The  firit  section  is  designed 
to  make  them  aware  of  the  problem  and  start  them  thinking  of  possible  solutions. 

Included  in  the  core  is  the  exploration  of  implementing  alteiiiate  energy  sources 
such  as  sun,  wind  and  tidal  energy.  Problem  solving  now  becomes  a  reaiistic  path  for 
the  itudent  to  follow.  Various  activities  are  done  to  let  the  student  research  and  design 
poseible  solutions  to  the  energy  problem. 

The  core  section  is  very  important  to  the  cluster  area  of  energy*  The  students  can 
buUd  upon  their  knowledge  and  relate  back  to  the  core  when  they  continue  to  study  the 
three  basic  powersystemsincludedin  the  energy  course:  Mechanical  fluid  and  electricaL 
In  the  mechanical  power  system  the  student  completes  individualized  activities  that  deal 
with  pulleys,  gears  and  levers.  Here  the  student  constructs  experiments  that  simulate 
industrial  applications  such  as  the  operation  of  gears  in  a  transmission  or  the  calculation 
of  mechanical  advantage  of  a  machine. 

Part  of  mechanical  systems  is  the  study  of  heat  engines.  One  activity  included  is 
the  disassembly,  inspection,  repair  and  assembiy  of  a  student-owned  small  gasoline 
engine^  This  is  done  through  a  self-instructional  packagOi  witli  slide  presentations,  that 
guides  the  student  through  the  process.  Another  activity  we  do  is  the  building  of  model 
rockets  and  testing  to  prove  their  design. 

The  fluid  power  system  includes  hands-on  activities  primarily  in  pneumatics*  It 
acquaints  the  student  with  the  relationships  of  pressure  and  force  and  the  use  of  fluids 
to  transmit  power.  Emphasis  is  placed  on  understanding  the  use  and  operation  of  fluid 
motors  J  cylinders  and  valves,  and  hovv  they  fit  together  to  form  a  total  power  system. 

The  last  power  system  in  the  energy  cluster  is  electricity.  Emphasis  is  placed  on 
the  study  of  electricity  as  a  form  of  energy  and  as  a  means  for  controlling  and  transmit- 
ting power,  Experimaits  are  designed  to  acquaint  the  student  with  the  source,  control 
and  transmission  of  electricity. 

The  uniqueness  of  this  type  of  approach  is  that  all  three  power  systems  are  operating 
at  the  same  time  on  a  rotational  basis.  Thus  the  duplication  of  expensive  equipment  is 
eliminated*  It  is  not  the  easiest  way  to  teach  a  course  in  energyj  and  it  takes  careful 
preparation  on  the  instructor's  part,  but  the  institution  of  self-instructional  materiala 
makes  it  possible. 

After  a  student  has  completed  the  energy  cluster,  he  may  have  become  interested  in 
some  aspect.  The  may  enroll  in  advanced  energyi  which  operates  on  the  semester  time 
period*  Here  the  curriculum  moves  from_  teacher-directed  to  student-directed. 

All  advanced  courses  operate  on  the  same  basic  principle.  The  student  works  on  a 
contract  based  upon  objectives  that  he  wants  to  learn*  Objectives  are  bargained  for  and 
an  outline  is  prepared  by  the  student  and  the  instructor.  This  allows  the  student  freedom 
to  research  in  an  area  that  he  has  chosen  to  study*  It  also  eliminates  the  need  for  sepa- 
rate class  hours  for  each  advanced  course,  since  in  any  advanced  period  there  are  stu- 
dents working  in  all  three  of  the  clusters.  Another  advantage  of  having  advanced  courses 
set  up  in  this  manner  is  that  the  instructor  becomes  a  resource  and  guidance  person, 
able  to  give  individual  help  where  needed* 

Let  me  give  you  an  example  of  an  energy  contract*  I  hnd  two  students  interested  in 
solar  energy.  We  write  a  contract  with  objectives  and  an  outline*  The  students  did  re^ 
searchj  writing  letters  to  companies  and  reading  all  available  materials*  They  then  de- 
signed and  constructed  a  solar  panel  and  are  now  testing  it  with  some  fantastic  results. 

Seeing  these  two  work,  as  well  as  my  other  students,  gives  one  a  gratifying  feeling 
of  accomplishment  that  can  be  gained  nowhere  else  but  in  industrial  education. 

Hurnan  berngi  art,  sbsve  sli,  qommunieaf'OFi,  Language  !i  ihe  most'  dliMnei'Ivt  sf  m3ri*i 
eap€€ifies,  and  msif  of  fht  grtaf  werki  of  human  hisfory  reflfQf,  fn  one  viQy  or  ansfher^  man*! 
efforts  fo  csmmunleof'e,  Ymf  fhm  feghnology  of  human  oommunloaMan  Hal  betn  ralaHvfly  ilow 
fo  davelap.  The  gdyen!"  of  wriften  language  a  few  fhogsandi  yeQf%  ago,  and  f-he  diveloprnenl'  in 
iurept  of  the  prlnHng  preii  in  the  fifteenth  century^  were  qontributipni  ©f  tremendeui  sighifi- 
Qdncej  but  not  until  the  twentieth  eentury  did  we  lee  a  rapid  prahferatlan  of  csnmuniostlons 
technof^y.  Photography  and  film  making,  radio  and  television^  the  telegraph  and  the  telephone^ 
the  transistor  and  the  eleetronls  eomputer  have  vastly  increased  the  eapoeity  for  oommunioatlon 
within  the  human  eommunpty.  Industrial  education  would  hardly  be  complete  without  an  exami^ 
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>  Wei^ald's  communicailons  courie  is  designed  to  provide  the  students  with  a  broad 
p^^ctptual  understanding  of  communication  and  its  relation  to  industry  and  life  in  general. 

Th#  first  module  of  the  course  poses  the  questionj  ''What  is  communications?"  Here 
i'j^e  gnidtnt  begins  by  defining  communicatione  in  terms  of  himself  and  in  relation  to 
l9lbe¥@#  Underatanding  yourself  is  the  beginning  of  successful  communications*  To  do 
J/ihii,  he  must  examine  several  topics,  the  first  of  which  is  called  the  communications 
!:ftlodeK  This  is  a  model  that  all  forms  of  communications  must  follow.  It  begins  with  the 
^ifcsirtacor  of  xhm  aet  of  communications,  the  sender,  and  follows  the  model  to  the  receiver. 
The  student  is  faced  with  the  question  of  what  causes  communication  problems*  Under- 
^,9tiiQding  interferencej  which  causes  communication  breakdos^TiSj  and  its  elements  better 
fc^mpares  the  swdent  to  cope  with  communications  problems  that  he  will  be  faced  with  in 
Tiiidiistry  and  society, 

fj'r  Thm  student  also  discovers  that  he  is  not  the  only  communication  parcicipant,  but  also 
l.fflscovers  that  he  Is  not  the  only  communication  participant^  but  also  that  machines  are 
li^mmunieators.    Machine  technology  is  increasingly  becoming  an  efficient  communica- 

?|      What  are  ^e  elements  that  affect  our  total  communications?  Here  the  student  looks 
creativity,  meaning,  symtols  and  other  elements  that  affect  the  way  we, 
f  #i  humane,  conamunicate*  After  exploring  these  elements,  the  student  can  better  attempt 
fct^i#3tpreis  his  thoughts,  wishes  and  needs  to  others. 

The  advent  of  the  industrialized  society  saw  the  need  for  communication  by  people 
^^Uiin  in^striei*  The  other  modules,  phorographic  and  electronic  communications, 
Ijp'^hio  eommunications  and  drafting  communication  are  designed  to  let  the  student  ex- 
?jpl(^e  Uiese  eommunlcatlon  industries  with  hands-on  experience, 

te  hi  \Flrstg  let  us  look  at  the  photographic  and  electronic  communications  module.  Here 
STibii  studencs  tJ^lore  the  vast  electronic  communications  industry,  with  related  activities 
^iiuch  as  producing  a  television  newscast  containing  a  sports  and  weather  section  and  Jn- 
feuding  a  30-second  commercial,  A  studio  is  set  up  using  a  video  tape  recorder.  Jobs 
^t&Mch  as  cameraman,  producer,  actor,  etc,  are  assigned  in  the  group  so  that  each  person 
t-4|ai  i  part -in  the  production.  Setting  of  the  studio  is  stressed.  Students  make  weather 
li^aps  and  cue  cards  and  dreis  up  on  the  day  of  production.  The  students  enjoy  this  ac- 
^'ttyity  very  much  because  they  rale- play  real  Jobs  using  the  television  media. 

Another  activity  is  to  let  students  produce  radio  commercials.  Here  the  students 

income  "famous  air  personalities"  while  learning  the  proper  techniques  for  radio  com- 
.3Riunication,  Advertisements  are  of  every  type.  Everything  from  new  *'Kissy  Lipstick" 
^vto  advertising  a  lecal  store  ^ro  luct  ^^ere  rroduced, 

/■     In  photography  two  actVdrtiA  art  .equired.  The  first  is  doing  basic  black  and  white 

photography,  wh^re  the  studfe  \t  teUows  self- instructional  packages  designed  to  allow 
^'flexibility  in  individual  Irv:^:^^^  bpeeds,  Mosl  ^:\-dents  enjoy  this  activity  because  of  the 
'^freedom  of  exprrssion  it  kiu  /-^v  them.  It  may  also  be  used  later  as  a  hobby, 
&     The  second  is  fb?    ^'.^''p  of  students  to  produce  a  slide  series  with  audio  narration, 

PitDgrams  ranging  fmM  a  comedy  called  "Klut^  County  Hospital"  to  instructions  on  "How 
r  to  Make  a  Pizza'*  %kw  he^n  pr^tiuced.  The  processing  of  the  slides  and  the  taping  of  the 
5  audio  are  done  rigl/t  i^^  our  s^on. 

We  are  eontin.- n^y  acting:  and  reacting  as  a  result  of  printed  communication  in  one 
L  torm  or  another.   In  the  third  module  of  the  cluster,  graphic  communication,  the  student 

'XMIAB  Ae  various  industrial  processes  of  communication  using  printed  images  to  convey 
message.  Hands-on  activities  let  the  student  experience  the  major  printing  processes, 
^iAetivities  such  ds  silk  screening  a  t- shirt  and  making  stationery  let  the  student  com- 
^mimieate  a  message  while  using  one  of  the  procesees.  Emphasis  is  on  the  process  and 
Inot  the  project. 

.  Man  is -a  consumer,  and  his  goo^i^  &rc^  manufactured  or  constructed.  This  concept 
li^inforces  the  fourth  module  of  the  cc.^^^t^t  nications  cluster,  drafting  communications, 
^^;in  order  to  relate  drafting  most  effectlvtri  /  lo  an  industrial  process,  the  students  follow 
|f^e  Induitrial  iequence  from  research  and  ^H^.^ign  all  the  way  to  packaging, 
feSv  In  research  and  design,  the  swdent  isf^cedwlth  a  design  problem  similar  to  one  that 
i&liy  be  found  in  industry.  He  must  states  the  problem  and  do  research  on  it.  In  doing 
Sffitg,  the  student  will  learn  design  element  t  and  principles.  After  this,  he  learns  how  to 
^^iteh  so  that  he  may  communicate  his  idea.  He  refines  his  sketches  and  decides  to 
i^^e  technical  drawings  in  order  to  manufac  ture  his  product.  The  mechanical  manipula- 
tions of  drafting  are  now  brought  to  use,  Thu^  a  student  learns  about  the  drafting  industry 


through  actual  handa-on  expt*rionce.  He  musE  write  npot  if iciin'ons  and  thus  enters  the 
area  of  technical  wrUing.  All  activities  unite  to  mnke  up  tht*  cntirt^  drafting  communica* 
clons  industry. 

After  the  HtuUent  compltftoH  thv  conununicatiun^  clusrcr  nnd  hag  gained  an  insight 
into  the  various  careers  offered,  Iw  n  iy  choo-si*  to  go  into  advanced  communications* 
Here  the  program  is  student- directed  and  svorkn  on  a  contract  basis  an  described  before. 

Three  years  ago  the  13 ig  North  Vocational  Cooperativu  was  formed  to  uffcr  capstone 
cour-^es  in  power  mechanics,  building  trades,  model  office  and  health  occupations  to  senior 
students  from  six  cooperating  school  districts.  Thehirgcr  student  base  allowed  offerings 
which,  until  the  establishment  of  the  cooperative,  were  unfeasiblu  in  any  one  small  school. 

We  like  to  think  of  the  cooperative  as  niore  of  a  concept  than  n  physienl  plant.  The 
concept  allows  for  sharing  among  all  scIkxiIs  or  only  between  those  interested.  It  allows 
for  cooperative  in-service  curriculum  projects  such  as  the  one  Just  presented, 

In  this  particular  case  we?  worked  with  tw^o  schools  ^  Tri-c:ounty  and  Westfield  —  with 
similar  philosophies.  Another  essential  trait  would  be  the  vvlllincmess  of  the  teachers* 
As  you  have  noticed,  there  is  no  lack  of  enthusiasm  on  the  part  of  the  teachers  in  this 
project. 

Curriculum  development  appears  to  follow  much  the  same  evolution  in  most  cases* 
First  comas  the  identification  that  a  change  is  needed:  the  teachers  express  an  interest 
in  change.  Next  is  the  planning  stage  which  allow^s  for  brainstorming,  visitation  to  other 
projects,  universities,  etc.  The  first  trial  materials  a  re  wTitccn  and  tested  with  students* 
At  this  point  we  realized  that  much  more  curriculum  development  time  wag  needed.  We 
also  continued  to  bufld  up  our  curriculum  resource  library  and  adapted  what  others  did 
to  the  needs  of  the  local  program.  When  more  individualization  takes  place,  much  more 
organization  is  needed  and  more  software  and  prepared  materials  are  needed*  Contracts 
are  very  time-consuming  but  appear  to  be  a  useful  tool  for  the  teachers  involved  in  the 
project. 

If  you  are  frustrated  because  you  teach  in  a  small  school,  why  not  investigate  the 
possibility  of  cooperating  with  a  ncighlioring  district?    Things  can  start  happening  for 

you I  r  - 
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Educational  Games  in  Today's  Learning 

Roger  A.  Smith 


Education  is  currently  in  the  midst  of  great  change.  In  ruceni  years  topics  such  as 
student  motivation,  relevancy  and  individyalized  instruction  have  been  of  interest  to  many 
educators.  These  concerns  have  led  to  curriculum  changes,  but  more  often  to  changag 
In  teaching  methodology.  During  the  last  decade  instruction  has  been  directed  toward 
meeting  the  needs  of  individual  students  through  child- centered  teaching  methods.  Em- 
ployed in  these  techniques  are  extensive  use  of  such  educational  materials  as  learning 
packages,  performance  contracts,  films,  television,  and  computers. 

Because  individuals  learn  or  obtain  meaning  from,  their  surroundings  differently, 
one  method  of  instruction  does  not  bring  equal  degrees  of  success  to  all  students*  To 
optimize  the  learning  process,  instruction  needs  to  be  adapted  to  each  indivlduara  abilities 
and  modes  of  learning.    VVidi  the  increased  emphasis  on  personalized  instruction,  it  has 
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[  '  ^T©ailz#d  that  aducation  will  not  adopt  ona  educational  technique  as  the  best  method 
|||:p^('dlaif^gatd  all  otters.  On  tha  coniraryg  more  methods  will  be  developed  to  comple- 
'*'liiitjhose  already  in  e^^  meet  the  needi  and  styles  of  each  individuaU 

^jkCm  teaching  technique  which  has  recently  received  much  attention  is  gaming,  Educa- 
'  ,.^ail£  have  baen  Imora  by  many  namei.  They  have  been  called  models^  Simula- 
i,  gajnas^  similated  games,  role-playing  exercises  and  many  more.  The  lacking  com«» 
Ridt^  of  tarminolo^  Is  due  to  the  diversification  of  the  technique's  origin  and  the 
3ijljqEU^€is  of  aaeh  adues'^tonal  game  produced. 

^Jli^UOATION^LQAMEi- TERMINOLOGY  AND  TYPiS 

•^Imulations  are  modali  of  physical  or  social  situations.  These  have  two  basic  char^ 
W^mm^Qm,  the  first  baing  that  reality,  whether  physical  or  social,  is  represented  on  a 
~u^ed  §€^#^  The  second  characteristic  is  that  reality  is  portrayed  in  a  simplified  form. 
cO^er;  words,  only  selected  components  of  reality  are  included  in  the  model.  Physical 
*  la  are  consEructad  of  many  products  and  are  often  used  to  show  their  ejcterior  appear-^ 
pia  wltbtoui  simularing  the  Intricate  internal  working  parts.  Likewise,  social  models  are 
dtv^oped  as  training  aids  to  simulate  a  limited  aspect  of  business  or  industry. 

£p.i7-r-         •  - 

^Jfii^^lqyfrig 

|§^tp61a*piaylng  Is  often  confused  with  social  models  or  simulations*  Most  social  models 
(ye  spit^playlng,  but  not  all  role-playing  can  be  classified  as  simulation.  Roie»playing 
IJ^b^  daflnad  as  a  portrayal  of  those  activities  and  attitudes  possesied  by  one  in  a  spe- 
^^pQsitt^  oT^ole,    Role^playing  qualifies  as  a  simulation  when  the  roles  portrayed 
li^at^y  ^rreipond  to  those  actually  in  that  role  in  the  real  process  or  system.  On 
1  ottar  hand,  one's  intei^jretation  of  what  a  role  is,  iuch  as  a  youngster  playing  teacher, 
feaistituta  a  iimulatlon  because  it  does  not  accurately  portray  the  real  role,^ 

JOamai  are  contests  played  under  predetermined  rules  for  the  purpose  of  winning, 
^^ii  daHnltion  does  not  differentiate  between  casual  games  and  educational  games.  There 
gj^;  many  iimilarities  batween  the  two  types,  but  educational  games  have  explicit,  pre- 
Ij^Uu^ad  educational  purposes  and  are  not  played  Just  for  entertainment.  Student  enjoy- 
^^;^t  and  intareit  has  been  one  of  the  strengths  of  educational  games,  and  this  charac- 
ptostic  should  not  be  dtitroyed  but  rather  used  to  advantage.  Dr.  Clark  Abt  stated: 
^^dames  may  be  significant  without  being  solemn,  interesting  without  being  humorless, 
l^ddlWcult  without  bebig  frustrating, "2 

^^i^-  Games  may  be  simulationSj  but  they  need  nor  be.  The  primary  distinguishing  factor 
fMih^ean  games  and  nonganies  is  their  competition..  Games  stimulate  competition  betwaen 
^^ayers  and  culminate  in  a  definite  winner  and  loser.  Noncompetitive  simulationSs  such 
production  lines,  chemical  reactions,  or  tr  not  considered  games,  whereas 

^-^sihass  simulations  in  which  the  participants  try  to  increase  their  profits  have  winners 

Ipsard  and  are  therefore  classified  as  games. 
^1    Ev#n  though  the  terminology  used  in  connection  with  this  aubject  and  the  definitions 

not  agreed  upon  by  allj  the  factor  which  distinguishes  games  from  other  activities  Is 
ptti  oorhpatitlon.  Most  subjects  and  activities  in  which  there  is  competition  among  mem" 
^&rs  with  definite  winners  and  losers  can  be  called  games. 

l^lwiGrtion  Osnfies 

Simulation  games  are  those  activities  which  combine  the  characteristics  of  both 
{limitations  and  games.  They  are  models  of  physical^ or  social  situations  in  which  there 
^;iC0mpetition4  with  definite  winners  and  losers. 

parompAL  PiViLOPMENT  of  GAMiS 

^^^i  i3amas  have  their  origin  steeped  in  history  but  were  not  used  in  education  for  learning 
gi^postp  much  before  the  early  1960-s,  Games  in  education  originated  from  simulation 
les  in  tha  buiineas  community.  The  business  community,  ih  turn,  borrowed  the  tech- 
fti^  from  milttarv  craiT^<««y 


(Samts 

^^^fe:-54l^icary  games,  or  war  games  ai  many  are  commdnly  called^  date  back  many  cen-  ' 
^^^yi^as;i^^jOne  of  the  oldeit  war  games  ii  a  form  of  chess  which  was  used  as  a  stylized  ; 

JlM^i^boUc  rapresentation  of  war.  Other  early  games  similar  to  chess  have  originated ^•. 
1^^^^  m  the  world  and  are  thought  to  have  the  same  purpose.  ^  ^  ;: 

'^Ai^war  bjicame  more  complicated  and  abstraction  was  more  developed,  other  military  :J 
^^'games  were  devaloped.  Some  of  cheae  were  played  for  pleasure  and  others  were  used  for 
l^f^l^iflStruetional  purpoies.  One  of  these  games  was  "KriegspleL"  first  played  in  1798,  which  - 
-f  used  a  map  and  outline  of  rules  which  the  soldiers  followed,^ 

r  :    '  During  the  1800's  military  games  began  to  align  themselves  into  distinct  groups, 
;  These  were  tiie  rigid  and  tactical  war  games.   Rigid  games  were  more  of  an  academic 
.  training  Ui  over-all  war  strategy^  The  games  covered  realistic  situations  which  required 
^  much  preparation,  the  use  of  charts,  maps  and  tables.  The  unpredictable  changing  pat-^  i^^ 
vterrii  of  the  war  were  introduced  through  the  use  of  dice.  The  second  type  of  war  game  was  y 
used  for  tactical  training.  These  games  employed  great  realiem  and  were  played  by  large 
i)pnribers  of  solders,  | 
'  •    These  early  games  developed  by  the  Prussians  have  now  spread  through  the  world, i 
1  and  are;  part  of  the  training  of  every  military  force  in  existence*  Since  the  nineteenth- S 
century,  war  games  have  become  highly  sophisticated  and  their  operation  has  lent  itself  ^ 
to  computer  processing,  J 

Builnaii  Games  ^ 

:  ;-:  Over  the  years  of  military  game  development,  the  business  community  saw  applica^^J 
dons  for  techniquei  similar  to  those  used  by  the  military^  With  the  expanding  need  for  ? 
qualified  management  personnel,  those  in  business  began  analyzing  training  methods.  The. 
metiiods  used  in  formal  education,  such  as  lectures  and  seminars,  did  not  actively  engage|| 
the'  student  in  the  real  world  of  business.  Much  of  the  information  In  this  type  of  present  Ji^ 
tatlon,  was  factual  and  poorly  remembered  or  did  not  have  immediate  applicationvand!1| 
therefore  was  forgotten^  The  second  common  type  of  training  was  on-the-job  leamlngp|| 
This  method  was  highly  desirable;  however,  it  was  relatively  slow  and  leamlng  wasifj 
limited  to  the  Job  encountered.  Also,  mistakes  made  while  leamlng  were  costly  to  the 
Industry,  Because  of  this,  a  new  training  technique  had  to  be  developed  which  would  in- 
ao^orate  Ae  desirable  aspects  of  boQi  types  of  trainingp  x 
to  1956  the  American  Management  Association  developed  what  was  probably  the  first j| 
game  for  business  management.  It  was  called  the  **Tqp  Management  Decision  Simulation,"}!^ 
This  game  and' others  were  used  to  allow  the  participants  interaction  with  real  life  sima^..^ 
tions.  Participants  were  confronted  widi  problems  and  they  had  to  make  decisions  based^ 
on  their  knowledge  and  gained  experience,^  :5S 

EdUeatfonQl  Games  .|| 

The  first  use  of  educational  simulation  and  gaming,  as  reported  by  Tansey  and  Univin^3 
^d  Boocdck  and  Schlld,^  was  in  1962  in  a  project  known  as  **Jefferson  Township  Schoor|| 
blsttict,"  This  early  simulation  game,  developed  to  train  educational  admin iitrators^rj^ 
was  similar  to  that  used  in  business.  The  administrators  were  presented  with  various 4| 
situations  and  were  asked  to  react  to  them, 

The  use  of  games  in  the  classroom  fell  into  two  general  classes.  The  first  use  wasv^ 
to  aid  students  in  developing  skills  and  learn  course  content.  This  technique  was  de-;^^ 
,  veloped  by  Layman  E,  Allen,  a  professor  at  Yale,  and  notably  was  in  the  area  of  mathe.y^ 
matics  and  logic.  Many  of  the  early  games  were  played  using  dice  and  tended  to  be  highly^ 
competitive.  The  second  type  of  claisroom  game  attempted  to  teach  social  or  morall 
concepts,  Guet^kow,  Alger  and  '^rs  at  Northwestern  University  and  Coleman  andi^ 
BooCQCk  at  Johns  Hopkins  Universi  vere  the  leaders  and  pioneers  in  this  field,  Thesef| 
games  tended  to  employ  real  situations  and  nations  put  under  fictitious  names.  Games  of  { 
this  nature  were  more  highly  simulated,  with  less  competition  than  those  of  the  first  type. 
Games  of  the  second  type  have  developed  more  strongly  than  those  of  the  first,  especlallyt^ 
in  die  area  of  the  social  sciences.  One  of  the  major  producers  of  this  type  of  game  has  ^ 
been  Abt  Associates,  Cambridge,  Massachusetts,  j| 

VALUES  OF  GAMiS 

/   The  technique  of  gaming  has  grown  since  its  early  development^  and  many  educators! 
and  researchers  have  indicated  that  the  technique  offers  advantages  to  the  educationaiy 
process. 


%2Z 


fe^timost  pradominMt  characteristic  of  gaming  is  the  enthusiasm  generated  wlihin 
Games  are  highly  motivational  bacauia  itudenti  enjoy  ^em.  They  look  at  games 
lim-Jorm.  of  play*  Research  has  shown  ttiat  those  who  have  played  iimulatlon  games  have 
"^^^  '^ded  their  interest  In  the  subject  of  the  game  and  have  gained  intellectual  confldence* 
|^Si|d^tee  of  complexity  and  structure  of  games  has  had  a  direct  relationship  with 
|^^ea;^i^  conc^tracion^  underitandlng,  GDnfidence»  and  satisfaction  experienced  throu^ 
SfTisiBe*  -u^ " 

^!^?^ln'  addltiw  to  motivational  effects,  games  tend  to  lead  to  a  high  level  of  involvement 
those  who  participate.  Games  provide  direct  experience  with  die  topics  deali  widi  In 
teSfcgime*    Students  leam  through  the  actual  manipulation  of  game  components.  ITiey  t 
l^ait)§Ayze  individual  components  in  the  game  model  and  learn  how  these  should  be  combined 
^^obtaUi  desired  interaction  to  win  or  succeed.  This  allows  an  opportunity  to  sense  the 

acture  of  ttie  game  variables, 
^  Ijft  ^tiie  c^v@Eitional  classroom^  the  teacher  must  play  a  role  as  guide  and  evaluator. 
JM^^niust  lead^pup  dirough  leading  and  at  the  same  time  criticize  and  Judge  them, 
|Oaines;isd  sirtidation^  tend  w  break  down  the  direct  one-to-one  lines  of  interaction  be-  ^ 
^l^ji^:^e  teacher  and  die  Individual  student  and  open  up  interaction  between  ^e  snidents, 
M^ff/teacher  now  acts  oiily  as  a  guide  because  the  game  itself  acts  as  tiie  Judge  by  reward- 
^j^tbr  pto  or  actions.  The  winner  is  determined  wltfln  the  frame- 

work of  ^e  rules  of  the  game  and  not  by  an  evaluation  from  the  teacher, ' 

l^f  ^iOfeies  provide  a  means  for  students  to  learn  peer  interaction.  In  all  games  die  * 
^ftmcipants  experience  competition  and  tension  to  overcome  the  obstacles  In  die  game 
^^faidbieye  the  stated  objectives  to  win.  In  some  games  this  competition  takes  die  form 
one  player  individually  competing  aga^st  another.  In  other  games  cooperation  among 
i^ay^^s  ia  needed  to  compete  successfully  a^inst  other  players.  In  still  other  games,  one  i 
Iconn^tes  against  himself  or  a  standard, 

y  Games  aid  in  developing  eWcacy,  Students  leam  dirau^  games  that  diey  can  have 
liriv  Affect  on  their  surroundings.  Most  games  depend  on  the  action  and  ability  of  the 
Sgtudent  to  apply  what  he  knows  for  success.  From  this  die  s Adent  sees  that  his  behavior 
^has  a  direct  ridation  to  the  outcome  of  events,  ^ 
While  snidents  leam  that  diey  can  affect  their  own  environment,  they  must  also  learn  ^ 
>&at  in  life,  as  in  most  games,  there  is  an  element  of  chance  or  fate.  Through  games 
..players  leam  Aat  Information  is  not  always  accurate,  machines  break  down  and  nature 
§CMJ  cause  disasters  to  occur.  The  element  of  chance  adds  realism,  to  the  game  and  teaches 

ithat  bad  luck  can  not  be  a^^ided,  but  its  effects  can  be  reduced  with  good  planning, 
V    Games  as  well  as  simulations  can  be  used  to  acquaint  students  with  situations  which 

could  be  found  in  real  life  and  yet  do  it  quicker  and  without  the  long-lasting  consequences  ^ 
fvvhich  would  be  found  in  life  if  failure  ii  encountered.  This  value  adds  a  feeling  of  reidlsm 
ftiind  relevance  to  the  classroom.  The  fear  of  reproof  and  failure  often  deters  students  I 
Ifrpm  staring  into  traditional  instructional  methods,  whereas  with  gaming  the  studentjis  ,i 
Siiot  held  to  the  effects  of  his  mistakes  and  is  only  beaten  by  the  system  rather  than  befrig  J 
^criticized  by  the  teacher,  " 
The  values  of  using  academic  games  in  the  classroom  are  many  and  varied.  Like  I 
^any  other  teaching  methodology,  gaming  has  its  dis advantages  as  well  as  Its  advantages,  ;| 

Some  have  felt  that  games  are  a  gross  distortion  of  reality  and  tend  to  introduce  naive  -H 
^ misconceptions  of  the  game  topics.  Others  have  felt  that  games  introduce  a  given  set  of  v 
^  values,  and  students  are  not  given  the  op^rtunlty  to  establish  their  own  values.  Games  ^ 
voffer  die  disadvantage  of  being  limited  in  the  types  of  phyaical,  psychological  and  social  y. 
4  contexts  in  which  diey  may  be  placed.  Cost  associated  widi  some  types  of  games,  par-  ^ 
-ticularly  computer  games,  has  been  extremely  high  and  therefore  one  limiting  factor.  4 
^^other  disadvantage  to  gaming  is  that  not  all  fields  of  education  have  commercially  pro* 
'  duced  games,  and  those  who  produce  their  own  games  are  limited  by  the  time  it  takes  to  -S 
-^develop  a  game  and  their  own  creativity,  ^ 

1 

OAMl  eONSTRUCTION  % 

Game  construction  is  difficult,  and  those  in  the  field  concede  that  game  desipi  is  still  ;l 
«''ln  its  early  development.  There  are  no  concrete  steps  to  follow  to  achieve  success.  The  J 
^success  of  die  game  desi^  thus  far  has  been  erratic  In  nature  and  relies  primaflly  on 
ilraaginarton  rather  than  establlihed  techniques, 

^_     The  first  and  most  imf^rtant  step  in  designing  a  game,  as  with  any  other  instructional 


Jitliod,  is  to  Identify  tht  objectives  of  the  game.  One  must  know  what  is  to  be  learned  or 
,.v,.  .  ight  through  the  game.  Games  can  generally  perform  three  functioni  or  fit  into  three 
'jgeneralf  categorias.     These  Include,  first,  die  learning  of  facts*  Fact^ type  games  can 
j^  j^lnfbrce  alriady  know  material  or  teach  new  materiaL  A  common  example  of  this  type  : 
|gflme  would  be  one  deiign^  using  arithmetic  flash  cards.  The  second  general  claasifica- 
^J^'^J^  Pt  games  are  tfioae  which  teach  about  something  or  teach  a  process.  An  example  of 
=  Jf^^^.  W^  of  game  is  "Legialrkture,*'  In  this  game^  students  play  the  roles  of  representa-  ■ 
Jji,^:-^ves  .  trying  to  get  biUs  paised  by  the  legislaturi*  Players  learn  about  the  process  of 
tt!^  Wvimm^^o^^  toe  game.    The  third  type  of  game  is  one  during  which  the  students 
-exEr^iolate  concepts  on  their  own,  using  what  they  learned  through  the  game* 
iv      The.  second  st^  in  the  construction  of  a  game  is  to  determine  the  mode  or  model 
^f%hlch  can  best  teach  the  stated  objectives*    Various  modes  can  be  used  such  as  cards* V" 

vdice,  boards,  role-playing,  computers,  writing  and  constructionp  Models,  either  physical 
fi'  ;:dr,socislj  ican  also  serve  as  the  major  agent  in  achieving  objectives  through  games.  If  : 
^  ;    a  moddi  is  selected,  it  must  be  defined  at  this  stage  in  the  design  process.  A  model  muit 
t ^ be  developed  which  is  simple,  mmipuli^^ 

The  ^rd  step  in  constructing  a  game  is  to  identify  the  players  as  to  their  nature  and  . ; 
'  '  nuniber.    Some  games  require  many  different  types  of  players  to  work  as  a  team,  Odier  ■ 
t    S^mes  require  only  one  perion  to  take  each  position.  The  size  of  the  team  and  number  i 
:  ;  of  each  type  of  player  is  determined  by  the  number  which  can  demonstrate  the  model 
,  effectively.  The  classTOom  needs  and  limitations  shouldbe  eonaidered  when  making  these  > 
decisions. 

wir-  The  players  muit  have  resourceg  to  manipulate  or  exchange  in  competition  with 
other  players.  These  are  decided  upon  and  must  take  a  form  eonsiatent  with  the  game 
' mode  or  model,  ^  Resources  may  be  such  things  as  troops,  money,  votes,  products  and  the  - 
like.  The  resources  should  have  precise  value  so  that  playeri  can  assess  their  position 
and  progress  during  the  game  and  facilitate  determining  a  winner  at  the  termination  of 
the  game, 

V  Fifth,  the  players  must  engage  in  some  activity  or  exchange  of  resources.  This  : 
.    activity  must  be  clearly  defined,  and  specific  objectives  or  goals  for  the  players  must  be 
stated.    These  may  be  to  collect  points,  make  money,  advance  one*i  position  on  a  board,  - 
bapmre  so  many  of  the  enemy,  collect  so  many  votes  and  the  like.  These  goals  will  in 
most  cases  be  far  different  from  the  over'* all  educational  objective  for  the  game  itself,  - 

For  most  games,  a  set  of  limitations  or  rules  must  be  eitablished  to  state  what  is  ; 
acceptable  activity  and  what  is  not.  Time  or  point  limitations  may  be  necessary  to  deter- 
mine  certain  stages  of  the  game  such  as  the  end  of  a  battle  or  termination  of  a  hand  of  : 
cards.  Criteria  also  need  to  be  stated  to  determine  the  end  of  the  game.  In  some  games  = 
the  limitations  or  rules  imposed  are  very  elaborate  and  strict,  while  others  are  relatively 
c  -"  simple.  Some^games  encourage  the  breaking  of  the  rules  if  players  feel  they  can  get  away 
wltti  it,  but  they  must  also  be  willing  to  pay  the  penalty  if  they  get  caught.  ■ 

Finally,  s6me  games  require  a  certain  amount  of  background  information  to  set  the 
stage  b^ore  play  may  begin.  For  example,  a  discussion  of  a  hlitorical  situation  describ- 
ing  the  various  players,  their  motives,  backgrounds  and  objectives  may  be  necessary  to  ' 
function  In  a  particular  model.  This  information  may  take  Its  form  in  written  commentary,/^  ^ 
audio  or  video  recorcUngs,  pictures,  slides,  or  any  other  means  of  presentation,  '  j 

After  a  game  has  been  written.  It  must  be  tested  by  actually  playing  it.  This  is  the  ■ 
oiUy  way  to  see  if  all  players  are  equally  Involved,  to  determine  the  time  needed  to  play  ^ 
the  game  and  test  the  rules  of  play.  After  testing,  most  games  need  revisions  to  improve 
their  piayability, 

,One  of  the  most  important  considerations  in  game  planning  is  the  after-game  discus- 
■    iion.    Games  provide  a  point  of  departure  to  bring  out  the  educational  objectives  for  the  ''I 
;    game.    The  teacher  should  try  to  get  the  students  to  verbalize  about  their  feelings  and 
actions  during  the  game.  Students  should  state  the  real  world  applications  or  implications 
brought  out  because  of  the  game.  Also,  many  students  have  questions  regarding  certain  2 
.  aspects  of  the  game  and  the  real  world  counterpart.  These  aspects  of  gaming  must  be 
, .  considered  and  used  to  their  fullest  to  achieve  the  maximum  value  of  the  gaming  experi-  U 
ence,8  -? 

V/"  "  -I 
vf  VALUATION  -| 

Less  material  has  been  written  on  the  subject  of  game  evaluation  than  on  any  other  iJ 
aspect  of  gaming.  The  success  of  individual  games  to  date  has  been  of  an  erratic  nature,  j 

fcsia  ■    e  ^  -  ■  1 


Jipiirtly  to  the  laek  of  concreta  evaluation  criteria.  However,  dua  to  the  varying 
ifab&H individual  gamej  it  ii  difficult  to  eitabliih  criteria  which  would  apply  to 


^  several  questions  which  should  be  asked  about  a  game  which  might  provide 
\of  its  success.  First,  how  valid  is  the  game?  To  be  valid  it  must  accom- 
lucational  objecd^vea  which  were  predetermined  at  the  beginning  of  the  design 


^^'nd pastor  to  coniider  In  evaluation  of  a  game  is  its  coverage.  Does  the  game 
ge^^^trit^^e  subject  portrayed?  Coverage  would  seek  to  determine  the  degree  to 
game  r^resents  its  real  world  subject.  This  question  is  particularly  applicable 
>s^|me3  bulli  on  physical  or  social  models, 

Qom^ehensibility  should  be  considered.  There  are  two  areas  of  comprehension  to 
iviluat^,  ^e  first  being  the  comprehension  of  the  game  itself  by  the  players.  Are 
said^i  able^^^^^^^  the  game  operation?  Care  must  be  taken  to  explain  the 

^fi^f^ikt  it  as  ifiacle  Understanding  must  not  be  confused  witii 

Airy.  VGamei  ;  should  not  be  unnecessarily  complicated  or  conftisingj  however,  they 
60  structurally  > complex'  to  make  them  more  exciting  and  challenging.  The  second 
^f^cpmprf haiiiori  is  fthat  of  the  real  world  subject  of  the  game.  It  is  important  to 
^^fvdit- degree^ to  whidi  the  game  portrays  the  desired  concept, 
^  ib&my  to  the  last  consideration  is  the  degree  to  which  a  game  is  structured, 

i^^me .piiayahl^..^^e  rules  must  be  evaluated  to"  determine  whether  they  needlessly 
I^OT^^ayefs  or  the  action  of  the  game,  or  whedier  tiiere  are  enough  rules  to  cover 
^tuitipfis, 

i^^^AJtfth  factor  to  consider  in  game  evaluation  is  the  degree  of  competition  and  partlcl- 
~ '^f  tt^  pisy^rs.  These  two  factors  are  very  important  to  make  tiie  game  interesting 
;ci]firig  for  the  swdents.    Without  these  two  factors,  many  of  the  values  of  games, 
||ii:modvatiM  and  interaction,  are  not  present, 

~  If  Ultimate  area  of  evaluation  is  educational  value.  Questions  regarding  the  degree 
rig  which  takes  place  during  gaming  must  be  evaluated  in  light  of  the  game's 
ieational  objectives, 

pAMiWo  RESt ARCH 


TOe  results  of  research  studies  in  the  area  of  gaming  have  been  as  diverse  as  their 
ll^UrpoieSi  Smiih9  found  that  students  could  leani  factual  material  using  computer  Simula^ 
Hd^^gameSi  Studies  by  Harvey^O and Contel-i  found  similar  results,  A  study  by  Lunetta^2 
^»un^  that  cognitive  iitformatlon  could  be  learned  more  effectively  using  gaming  and  loop 
ralmi  than  conventional  classroom  approaches.  In  studies  by  Anderson, Curry  and 
B|aS)oks,^4  StadskleylS  and  Cherryholmes,!^  conclusion  was  that  students  could  not 
pfaraslgnificantiiy  more  using  games  than  traditional  methods, 

^frfEducators  need  to  be  aware  of  differences  within  individuals  and  the  effect  that  dif- 
ferences have  on  ways  in  which  students  seek  meaning  from  their  surroundings.  Individual 
pl^erinces  must  be  realized  and  various  educational  methodologies  be  available  to  stu» 
pSni^;  to  meet  instructional  objectives.  Students  should  be  allowed  to  select  alternative 
^structional  techniques,  enabling  them  to  capLtalize  on  their  unique  skills  and  abilities, 
|pne,  technique  which  offers  excitement  and  involvement  is  educational  gaming. 
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Videotapes  and  Individualized  Industrial  Education 

C.  R,  Worsfold 

College  Community  Schools  is  situated  onihesoutham-mostedga  of  the  city  of  Cedar 
Rapldd*  The  campui  includes  Prairie  Elementary  School  (kindergarten  and  first  grade). 
Prairie  View  Elementary  (second  and  third  gradea).  Prairie  Intermediate  (fourth,  fifth 
and  six^  grades).  Prairie  Junior  Hi^  (seventhi  eighth  and  ninfli  grades)  and  Prairie  High 
Sehool  (tenAj  eleventii  and  twelfth  gradag). 

The  College  Community  School  Dlitrict,  located  in  Linn,  Johnson  and  Benton  counties 
la  in  east  central  Iowa,  It  encompasies  a  12  square  mile  portion  of  the  city  of  Cedar 
Rapids,  the  incorporated  towns  of  Ely,  Fairfax,  Shueyvllle,  Swiiher,  Walford  and  all  or 
part  of  six  to^shipsp 

With  an  estimated  population  of  11,000  in  an  area  of  136  square  miles  located  on  a 
I40^acre  site,  the  College  Community  School  Diairict  offers  a  comprehensive  educational 
pro-am  to  3,000  students  from  kindergarten  to  the  twelfth  grade. 

College  Community  Schools  was  awarded  funds  from  Title  III  of  the  Elementary  and 
Secondary  Education  Act  for  production  of  instructional  video  tapes  over  a  three^year 
period-  1974,  1975  and  1976, 

The  grants  entitled  "DevelopmeniandEvaluationof  Individualized  Video  Taped  Learn- 
ing Packages,'*  Includes  funds  for  conitruction  of  an  underground  network  of  TV  cables 
from  Klrkwood  Community  College  to  the  College  Community  schools  buildings  nearby, 
a  distance  of  about  one  and  one^half  mtles.  All  five  buildings  on  campus  have  this  under^ 
ground  television  cable  hook-up  to  Klrkwood,  However,  only  the  high  school  is  operational 
at  dili  time. 

An  extension  of  the  grant  for  two  additional  years  will  enable  the  College  Community 
School  District  to  produce  some  1,500  videotapes  through  the  servicas  of  Klrkwood  and 
^elr  television  production  center. 
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three- year  period,  the  prdpoi ad  projac        convert  traditional  curriculum 
j^lBf  hi^  school  industrial  arts,  bus  Ineis  education,  home  economics,  language 
^j^il^aducatlon  mi  art  to  a  self-paced  videotaped  format  thrau^  profaisionai 
T^^ti^ividualized  laarnlng  packages  at  Kirkwood  Community  College's  produc- 
J^J||Ctie  tapes  are  to  run  5  to  20  minutes^  with  most  averaging  12  minutes, 
(l^teLp^^iiisMctiLOTal  resourcei  and  programs  available  trough  commercial 
SiVWfii  alio  vldeow^  or  demonitratloni  originating  in  Prairie  Hi^ 

8f  e  ^^raa^  to  be  uied  as  nee4adi 

color  incmitors  were  available  the  first  year,  with  aeven  additional  color 
§-  lu9d^f^e  second  year»  Handbooks  with  written  objectives,  additional  activities 
acconnpany  all  couriea. 


Kxegottreei  \ 


1^?^  ;  Th«  TV  system  d^i  not  replace  the  feaehirs^  byt  scfually  albsys  thtm  more  Hme  ta  ba  pro^ 
l^ilteloR^U*  Tha  ftjnetfen  of  m  feoeher  U  fo  dlagnw^  preierlba  and  evaluafe  * .  s  te  be  able  fo 
'^iicdlegriM  a  ifudent'i  leamlhg  probl^^  QuUf  ifydenU  In  sefHng  fhelr  gosli  snd  evaluafe  a 
'*"  ''^defif'»  perfbffnanee/  not  iust  dispense  Infoimatjanp 

"  listapeg  Isid  themselves  to  the  proceis  of  individualization  by: 

-^Kf^AllGwing  for  self-pQe!ng«  Srudenfi  cm  view  the  vldeotspes  as  ofttn  ai  necessery, 
AMewing  qn  alternative  method  of  I  earning,  other  than  regding  msterlsis  only« 
'•^Allowing  the  student  t©  beeome  mere  reipsnslble  for  his  leQrnlng*  iffeeHve  vldeotspis 
^^fell^tgdents  esiaetly  what  they  should  be  sble  to  do, 

•  ^^klng  Instruetlon  available  to  students  whenevif  the^  need  help  instead  of  always  hoving  to 
v^lt  for  the  teaaher  to  be  present  before  they  oan  b#gin» 

Allowing  for  variable  entry*  Whenever  a  itudtnt  moves  to  College  Community  ishooli  frc^ 
V  /  onothef  lohooli  or  when  he  desires  to  take  o  oagrse,  he  msy  do  io. 

•  Peiallng  with  the  short  attention  s^n  ooncipt  in  learning  ^  most  people  ore  able  to  oonoen= 
^    trate  for  a  period  of  only  sbout  12  mlnytes. 


^^.'Vi  Twelve  casiette  players  are  houied  in  the  TV  Dlitrlbution  Center  at  Kirkwood  Com= 
Imujiity  College.  These  12  video  eaiiette  machinasfeed  channels. 2- 1^  uiing  modulators. 
feEaeh  of  Ae  12  channels  has  a  monochrome  monitor.  The  output  of  these  modulators 
pfe|di  "titou^  one  and  one- half  rnllai  of  buried  cables  using  two=way  amplifieri.  Five 
^rtHt^lwsherinterconi  lines  are  buried  between  the  buildings  so  students  can  call  for  video 
|pti|ybabks.  Prairie  High  School  is  completely  wired  with  53  TV  Jacks  and  20  Intercom 
piSttonSi  The  otiier  four  buildings  have  TV  and  intercom  systems  in  the  buildings,  leaving 
l^aly  Ae  internal  wiring  of  the  building  to  be  completed, 

&  f  First  year  production  of  475  videotape  information  packages  included:  RECORD- 
|KEEP.ING,  OFFICI  MACHINES,  PHYSICAL  EDUCATION,  WOOK,  MACHINE  OPERA- 
^IQNS,  DRAFTING  AND  MEDIA,  During  the  second  year  of  production,  AUTO  MEGHAN- 
tiCS  and  BASIC  ELECTRICITY  tapes  were  added  to  the  industriai  education  tape  banks, 
iTOg  tapes  are  produced  on  one- inch  format  in  color,  using  Kirkwood's  television  produc- 
.facility  which  includes  color  cameras,  film  chain,  character  generator  and  other 
ifiirdware. 

Each  tape  employs  a  single  concept  or  objective.  Croups  of  tapes  and  associated 
^l^douts  are  used  to  individualize  a  course  or  a  section  within  a  course, 

I^ION-ORiENTiD  TILEViSiON  VIEWING 

J^'JWben  a  student  starts  a  program  of  study,  he  receives  an  Instruction  sheet  that  con- 
''i  the  objectives  and  appropriate  videotape  he  is  to  watch.  He  then  proceeds  to  a  tele- 
pfioiYa  located  close  to  the  television  receiver  and  calls  the  distribution  cCT.ter.  When  a 
-TCsU- is  received  in  the  distribution  center,  fte  operator  locates  the  tape  and  finds  a  vacant 
^Sfthn^,   If  all  channels  are  full,  he  consults  the  automatic  timer.  This  allows  the  oper- 
to  quickly  ascertain  when  the  first  tape  will  be  completed;  he  can  thereby  Inform 
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,  ^  Jehanneivha^lbtonand  how  soon*  Since  most  of  the  industrial  arts  tapes  > 
.     Iffiinutes  or  lesi  w«  have  very  few  waiti  in  excess  of  60  seconds.  The  student" 
j^^.  SS^^lSyM^ns  to  the  channel  selected  and  recaives  his  information  package. 
^p£i^1[^P^^;:?^»ve  been,  programmed  to  run  for  only  a  few  minutes  so  that  students  may  - 
W^^y:  ?^^^^^  tapei^  or  the  iame  tape  several  times,  during  a  regular  class  period  or 
^w|i^f^er,they;have  a  limited  amount  of  time. 

^^^i^^^HQW  A  VIDiOTAPE 

Sf^tW^'  '^^  Instructor  reeordi  the  script  he  has  created  on  an  audio  cassette  cape... (for 
produced  a  teacher  writes  objectives,  organizes  materials  and  produces  a 
Pscript^  recorded  on  a  cassette), 
.^'r '  ^  typist  craiiscrlbes  the  script  into  a  rough  form.  It  is  then  routed  in  turn  to  the 
iJfepJ'oject  coordinator,  ^e  administrator  of  the  video  projectand  the  director  of  educatlonai 
^y:::^media  at.Kirkwood  Community  College,  for  editing  and  revision,  acceptance,  or  rejection. 
The;  instnietor  makes  needed  changes  and  revisions;  it  is  typed  again  and  proof-read.  - 
_jThen  the  script  is  sent  to  Kirkwood,  where  it  Is  viewed  by  the  production  manager.  Once 
^v^S:-?*^  seripi  .ls  e^ied  and  approved,  visuals  are  prepared  and  tape  production  gets  under 
-•^liAway.  ^The  audio  portion  is  taped  first,  then  the  visual,  synchronizing  the  two. 

.   -  Now  the  script  Is  sent  to  the  production  manager,  who  works  with  the  camera 
|#tod  flie  instructor  to  put  the  videotape  onto  a  master  tape,  later  dubbing  the  production  ' 
^y;1tmn        master  tape  m  a  cassette.    Finally  the  cassette  videotape  is  placed  Into  the 
*^systemi 

^^'■  '^      ^^^fi^^^  records  are  being  kept  in  order  to  compute  the  total  cost  involved,  as  well 
as  the  cost  of  each  phase  In  the  production  of  each  tape. 

Mr.  Ken  Steine,  principal  of  Prairie  High  School,  is  the  key  person  in  the  videotaping  . 
p?i.  P-^'Ogram.  He  atoinisters  the  program  directly,  plans  the  workshops,  enforces  the  rules 
'  ■     fnd  reguladons  concerning  scripts,  dictates  changes  in  the  second  year  continuation  which 
l^i  he  wote  and  even  spends  a  great  deal  of  time  examining  each  script giving  the  project 
;|cHr©ctlon  and  keeping  it  all  together, 

; »     A  continual  in-service  program  has  been  established,  Mr,  Steine,  the  administrator 
®'       program  and  ttie  program  coordinator  get  together  weekly  throughout  the  school 
i}f(|| year  with  Insiruciors  working  on  current  videotaping  projects  to  discuss  problems  and 
-.deadlines  and  to  handle  situations  as  they  arise. 

iFf^OTHlR  POTENTIAL  USE  I  OF  VIDEOTAPE 

Jelf^ivaluatien  Tdol  tor  th©  Tec^htr 

.  A  camera-.can  be  placed  in  any  teacher*8  classroom  during  a  period  of  instruction; 
g^^^  the  film  is  to  bm  vTewed  later  by  the  teacher,  who  can  see  himself  objectively  and  note 
fe^?*  Improvements  to  be  made  or  compliment  himself  on  a  job  well  done.  The  teacher  can 
|ijf  ,  also  ask  others  to  objectively  analyse  the  presentation.  It  would  be  a  teacher  self- im- 
ll^-j!.  provement  process  rather  than  an  administrative  evaluation.  "i 

i^;vlMb|nlfi€£rtiQn  snd  Visual  Display 

'  ^-    A  video  system  can  be  used  to  magnify  and  display  implements,  graphs,  book  pages ' 
>^^^mr^A  o«t,  ^-i,^*  t^^^^  which  require  mapification  for  presentation  to  large  classes  or 


I 


|g?>and  any  other  items 
liKiiiboratorles. 


I^^Oatii  ^ragt  and  Retrieval 

J '  ^^  .  Videotape  can  be  a  useM  archive  medium  for  the  storage  of  certain  aural  and  visual. 
w-^WUrce  data  in  a  convenient  retrieval  form  for  direct  Instructional  use,  lectures  by- 
pfi^XJpW^i  authorities,  musical  performances  by  groups  and  artists,  interviews  with  primary- 
->;^oureeg  in  history  and  so  forth, 

^i^i^m  Self-Evslumion 

to.,  iuch  a[reas  of  study  as  speech  training,  acting,  or  musical  performance,  for 
Jr^BSSSfr  *  videotape  system  can  provide  the  possibility  of  recording  this  performance  ^ 
|^fo|5;flaialyils  by  the  student,  his  classmates,  or  his  instructor  at  a  later  time. 

^IHthg^Materialt  | 

r^H>>ij::T^#viilon  can  be  employed  to  devise  special  teit  materials.  This  technique  Is  par- 1 
^iiapulaBy  valuable  where  the  student  needs  to  be  tested  on  hii  discrimination  of  phenomenaf 


^tt|i|><tQ  writingi  for  exampla,  tlie  ipecifications  of  a  partioular  micro- 
^  ^^^^  or  flba  identification  of  a  certain  stagecraft  technique  mani- 

J^g^^^preeentatlon  of  a  play.  One  national  TV  network  has  used  a  sort  of 
^||||^efe#@9tUlly  on  several  occasions  In  connection  with  informal  lessons  about 


ft  a  member  of  rhe  iQ^ulfy  of  Prat  fit  High  Ighool,  Cedcir  Hsplds^  Ipws^ 


lerieal  Controlled  iqulpment 

i^on^^CaiTipbell 


^^^ij.; purpose;  of  this  paper  is  to  praient  a  description  of  numerical  control  (N/C) 
Btaonai  de^cei.  The  claisiflcations  of  deiign  anddraftingi  production  equipment  and 
ion  and  testing  are  used  for  organizational  purposei. 

it/"  scopi^.  of  N/C  appllcationi  has  tended  to  be  essentially  limited  by  economic 
lity  and  man's  ingenuity^   Thui,  it  can  be  applied  to  any  operation  that  requlrei 
1  Motion^ 

;."    '  Y'  ■ 

i;l^d  Drafting 

[MmearicaUy  con^oUed  drafting  and  plotting  machines  have  many  uses^  Among  them 
^  i*teparation  of  pr^lmlnary  design  drawings  from  mathematical  deicriptioni]  veri^' 
^^i&<M^  toor  Mid  cutting  pa  A  data  on  machine  control  input  media;  contour  mapping; 
^fftfof  printed  circuit  artwork  masters  and  inspection  templates;  architectural  draft- 
^lv|4utomatttf  drafting  of  complex  three- dlmeniional  shapes  such  as  aerodynamic  sur- 
i^s|^ ^automobile  bodiei,  ship  hull  formi^  tire  treads«  impellers  and  turbine  Uades»^ 
ase  machines  are  alio  used  to  prepare  various  graphical  forms  such  as  graphs  and 
ifts:f rom  numerieal  data  for  analysis  and  verification, 

^Nijtoerlcally  con  trolled  drafting  machines.    A  complete  computer-aided  drafting 
;|consijits  of  a  digital  computer  and  N/C  draftinf  machine.  Draft^g  machines  are 
directly  to  a  computer  or  are  off-line  and  use  computer  output  as  a  control 
Tlse  off-line  mode  of  operation  is  noCTnaUy  used  because  of  die  time  disparity 
b :f  the  electronic  speed  of  the  computer  and  the  mechanical  speed  of  the  drafting 
1  toitially*  mathematical  descriptions  in  numerical  form  are  prepared  by  a  part 
^^^ef  and  processed  throu^  a  computerf  resulting  in  coordinate  data  encoded  on 
0Q  tape,  punched  cards*  or  punched  tape.  This  output  constitutes  a  set  of  detailed 

ttione  which  are  used  by  the  N/C  drafting  machine  ^  produce  a  graphical  presen- 
Input  media  is  fed  ihrpu^i  Ae  reading  device  of  an  N/C  drafting  machine  and 
iert|fiy  ~  Ae  control  unit.    Control  output  slpials  drive  a  pen,  stylus*  or  optical 
_  i^S^d  on  the  dr^ting  machine  to  produce  an  accurate,  quality  drawing  on  various 
if  lalSj  at^speeds  greater  than  tiiose  obtainable  manually.  All  t^es  of  lines  and  forms 
"   drawn  in  a  number  of  widdis  and  colors.  The  N/C  drafting  machine  can  provide 
r  image  or  reverse  drawings*  scale  up  or  dov^*  rotate*  translate^  and  project  data 
^'  Tdeslred  vlew,3  Some  models  have  full  alphabetic  and  numeric  printing  capabilities, 
^^r  of  N/C  drafting  machlnei  have  digitizing  capabilities  for  the  acquliltlon  of 
late  data  to  define  points,  lines*  and  curves  on  existing  drawings  or  patterns. 


A  repraientattve  example  of  an  N/C  drafting  machine  is  the  Seriei  600  control  unit 
•  and  Model  22  gafaphic  display  table  rnanufactured  by  the  Gerber  Scientific  Instrument  Co. 
This  ii  a  solid  aiate  continuous  path  system  with  buffer  storage,  a  sequence  number  dis- 
play, and  a  linear  Inteipolator,  It  can  draw  at  the  rate  of  150  inches  per  minute  with 
accuracy  of  ±0.007  inch  and  can  scale  the  size  of  a  graphic  presenEation  from  half  size 
to  16  times  slze.4  a  drawing  head,  with  an  optical  turret  for  automatic  selection  from 
six  different  drawing  ^Is*  is  positioned  by  anX  and  Y  carriage  which  executes  the  com* 
manda  of  the  control  unit.  Positioning  along  the  X  axis  is  achieved  by  a  rack  and  pinion 
gear  train  adjacent  lo  the  precision  table  ways.  The  Y  carriage,  basic  tool  holders  is 
positioned  along  the  X  carriage  by  ahelicallead  screw.  Digital  stepping  motors  are  used 
in  the  basic  drive  system  of  toth  axes, 

Numerteally  controlled  plotting  machines.  Plotting  machines  are  similar  in  concept 
and  operation  to  N/C  drafting  machines.  The  differences  are  primarily  in  the  degree  of 
aeeuracy  and  the  quality  of  the  graphical  presentation  that  can  be  produced.  The  plotter 
is  an  X-Y  poiitionlng  system  which  can  plot  computer  output  as  it  is  being  generated  or 
operate  offline  using  computer  output  as  a  control  media.  When  the  plotter  is  used  on- 
llnei  the  plot  data  and  control  commands  are  supplied  through  interface  electronics.  In 
the  off-line  mode  of  opera tion,  which  is  normally  used,  magnetic  tape  is  played  back  on 
the  control  unit  which  supplies  the  X  and  Y  axis  drive  aignals,  mode  selection  signals^ 
and  Z  axis  commands  to  the  plotter's  Many  N/C  plotters  have  mirror  image  capability 
and  drawing  scale  flexibility^  They  are  available  in  flatbed  and  drum  models. 

A  representative  example  of  an  N/C  plottingmachineis  the  Calcomp  Model  565  drum 
plotter  manufactured  by  California  Computer  Products,  Inc,  It  has  an  X=Y  axis  plotting 
spted  of  18,000  steps  per  minute  and  a  Z  axis  (pen)  speed  of  600  operations  per  minute. 
Bidirectional  stepping  motors  are  used  to  position  the  X  and  Y  axes.  Plotting  is  regulated 
by  the  movements  of  a  pen  relative  to  the  surface  of  the  paper*  with  each  input  pulse 
causing  a  step  of  either  O.Ol  or  0,005  inch.  The  X  axis  deflection  is  produced  by  the 
motion  of  a  rotating  drum,  and  the  Y  axis  deflection  is  produced  by  the  motion  of  a  pen 
carriage.  Command  signals  raise  and  lower  the  liquid  ink  or  ballpoint  pen  from  the  sur- 
face of  the  paper*  All  plotting,  discrete  points^  continuous  lines/or  symbols^  is  accom- 
plished by  the  stepping  action  of  the  drum  and  pen  carriage.  Paper  allpment  is  main- 
tained by  sprockets  on  the  drum*  Various  types  of  roll  stock  paper  and  mylar,  either 
12  or  31  inches  widej  and  blank  or  with  grid  markings,  are  used*  Manual  controls  for 
positioning  the  drum  and  pen  carriage  and  for  raising  and  lowering  the  pen  are  provided* 
Controls  to  initiate  any  of  three  modes  of  operation,  search,  single  plot  and  multiple  plot, 
in  addition  to  miscellaneous  tape  modes  such  as  fastj  forward  and  rewind,  are  located  on 
the  front  panel  of  the  control  unit*^ 

Pr@A|^ion  Equlpnnint 

Numerical  control  has  been  adopted  more  extensively  for  use  by  production  equip- 
ment than  by  any  other  area  of  application*  The  general  acceptance  of  this  technological 
Innovation  came  about  as  a  result  of  its  inherent  qualities  of  increased  accuracy,  in- 
creased production  and  interchangeability  of  the  end  product, 7 

Prilling  machines.    A  large  number  and  variety  of  N/C  drilling  machines  are  mar^ 
keted.    The  key  advantage  of  N/C  drilling  is  the  elimination  of  the  high  costs  associated 
with  positioning  jigs  and  fixtures, 8  Numerically  controlled  drilling  machines  are  avaiU  , 
able  in  a  variety  of  models,  from  two-axis  machines  with  single  spindles  to  three-' axis  ^ 
machines  with  automatic  tool  changers  or  turrets.    Most  drilling  machines  have  some 
milling  capability, 

Typical  of  the  smaller  types  of  special  purpose  N/C  drilling  machines  are  printed 
circuit  board  drills.  These  machines  are  equipped  with  s i ngle_oiLni ul ti pi e  stations,  A 
drilling  machine  designed  for  precision  drilling  of  a  large  number  i5?  holes  in  printed 
circuit  boards  or  other  flat  stock  manufactured  by  the  Edlund  Division  of  the  Monarch 
Machine  Tool  Co,  It  has  four  stations,  each  with  a  cluster  of  four  drill  spindles  with 
Independent  feed  and  speed  controL  The  positioning  table  is  mounted  on  the  base,  along 
with  a  column  which  holds  a  vertically  adjusted  bracket  fitted  with  independent  air  feed 
units  of  four  groups  of  four  units  each*  The  drills  are  automatically  selected  by  pro- 
grammed informationi  and  the  positioning  speed  is  200  inches  per  minute,^ 

A  typical  general  purpose,  two-axis  N/C  drilling  machine  is  the  Moog  Model  83-200,  - 
This  representative  example  of  a  point-to-point  vertical  drilling  machine  capable  of  ? 
llmiied  straight  line  milling  along  the  X  and  Y  axes  has  a  single  spindle  with  manual  or  ^ 
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it^tl;  Zraxii  contrDl  and  manual  tool  chwging.  The  pneumatic- hydraulic  poiltion^ 
"     gyit#m  positions  at  the  rate  of  180  to  200  inehei  par  minute  witfi  40*001  inch 
^  Control  and  positioning  components  used  in  this  machina  are  manufactured  by 
iand  are  fitted  at  the  factory  to  a  ipecially  desired  and  buUt  Bridgeport 
liUiiO    TOe  ma^ne  control  unit  (MCU),  attached  to  the  head  of  the  machina 
|56n^tos  a  pneumatic  block  reading  device,  manual  Input  dials  and  a  mechanical 
ajipieW  counter* 

Stor  ^iUCcessftil  arollcation  of  N/C  drilling  is  turret  drilling.  The  turret  head 
f^^i  m  M&mm  dagrae  as  an  automatic  tool  changer*  The  number  of  tooli  Uiad«» 
llj^t,  or  ten*- varies  with  the  deslp  of  the  turret.  Numerically  controlled  turret 
^te  enable  ^  cycling  automatlcally,  selecting  tools  and  positioning  the  table  and 
tn  ^e  X  and  Y  (fraction*  BoA  two-  and  three'»aKis  control  systems  are  used, 
pieal  N/G  turret  drijll  is  the  Burgmaster  Model  3  BHT-3,  manufacmred  by  die  Burg- 
Ifster  Dlyyioti  Industries.   It  has  double  housing  planer  type  conimictlon 

ii^;:  provides  maximum  strengtii  and  precision  for  large  wor^pleces.  The  machine 
iHas  ah  ei^c^spindle  turret  and  is  equipped  with  a  General  Electric  Mark  Genury 
It  has  a  three-axis  poiltlening  control  and  can  perform  milling  and  boring  opera- 
fgilt.idiiltiTO  to  drli 

IJiliag^ machines .   There  are  n  any  types  of  milling  machines,  iuch  as  die  ilnkerSi 
"  AgTand  profiling  machinei,  sicin  and  spar  mllli,  as  well  as  general  pu^ose  knee 
il^fpeit  They  are  generally  claisifled  as  horizontal  or  vertical  types, 
t^^'-r^resentativa  N/C  horizontal  milling  machine  is  Ae  two-axis  Cincinnati  milling 
ae^  ;wiA  an  Acramattc  220  solid  state  points te- point  MCU,  manufactured  by  the 
mAti  MUacron  Co,    The  MCU  in  equipped  with  a  tally  tape  reading  device,  manual 
Kt-^jUcade  switches,  and  sequence  number  and  ^sition  displays.  In  addition,  it  has 
If^ga  zero  sMft  capability,    A  33-1/4  by  48  inch  wrk  table  handlei  workplecea  as 
ffj^yy;  as  S,500  pounds  at  milling  feedrates  of  2  to  30  inchei  per  minute.  The  table  is 
^^si^^ed  by  a  7^1/2  horsepower  hydraulic  servo  motor  driving  a  ball  nut  lead  screw, 
~       axis  (Z)  control  is  facllitatad  through  manually  set  cams.  This  N/C  machine  tool 
|i^|(lso  capable  of  ^iUing,  tapping  and  boring  operations.  13 

A  two-axis  Cincinnati  vertical  N/C  milling  machine  with  an  Acramatic  220  point-to- 
Ippint  MCU  has  machine  control  unit  and  othar  components  identical  to  those  used  in  the 
|jtori2bntal  milling  machine,  A  20  by  40  inch  work  table  which  handlei  workpieces  as 
l^hea^.  as  1,500  pounds  is  positioned  by  a  five^horsepower  hydraulic  servo  motor.  In 
Addition  to  milling,  oparationi  such  as  drUllng,  tapping  and  boring  can  be  performed  on 
machine. 

Boring  machines.  Numerically  controlled  boring  machlnei,  with  from  two  to  eight 
l^es  of  movement,  can  be  equipped  with  point- to-^lnt  or  continuous  path  control  iyitems, 
tehey  are  classifted  as  horizontal  or  vertical  machines. 

^ In  horizontal  boring,  a  horizontal  spindle  and  cutting  tool  remove  metel  by  rotation 
?ol;^the  spindle.  The  workpiece  is  located  on  a  table  which  can  position  in  the  X  and  Y 
|direction,  and  in  some  cases  a  rotary  table  is  used  for  360  degree  positioning.  This  type 
^aehine  can  be  used  to  Isore,  mill  and  drill,  A  horizontal  boring  machine  manufactured 
i^J^e  Lucas  Machine  Division  of  theNew Britain  Machine  Co,,  the  Lucas  Model  542B120, 
ftitequiro^d  with  a  three- axis  continuous  path  machine  control  unit,  A  rotary  transducar 
l^^niountad  dlrecdy  on  the  end  of  the  lead  screw,  which  ii  driven  by  a  hydraulic  motor 
fffiid  serovalve.  1 5 

A  vertical  ^ring  machine  consists  of  a  large  rotating  table  to  which  a  workpiece  is 
ISttabhed,  An  adjuitable  rail  containing  the  crosi  rail  head  or  heads  is  mounted  on 
fioliimris.  The  head(s)  move  In  or  out  on  the  rail.  In  addition  to  boring,  turning  and  other 
^b^ratlons  similar  to  those  performed  by  vertical  turret  lathes  can  be  periormed.  A 
Sj^gJe  head  vertical  boring  machine  manufactured  by  the  G,  A,  Gray  Co,  has  an  Inte* 
^ated  circuit  two-axis  continuous  path  MCU  with  linear  and  circular  interpolation,-^ 
fCOTimands  from  the  MCU  determine  the  ipeed  of  a  rotating  table  driven  by  helical  and 
ppiral  bevel  gears  powered  by  a  DC  motor,  A  five  tool  indexing  turret  attached  to  the 
phd  of  a  ram  can  be  extended  into  deep  holes. 

Turning  machines.    Some  of  the  different  t>pei  of  N/C  turning  ma  chines  or  lathes 
llare  the  horiiontel  turret  lathe,  vertical  turret  lathe,  engine  lathe,  and  chucking  lathe. 
The  horiiontal  turret  lathe  (bar  lathe)  is  generally  used  for  multiple  cuts  such  as 
l^illingj  boring  reaming,  tapping,  facing,  turning,  and  parting  off  detail  parts  from  ran= 


Itngth  metal  bara»  A  repreientativeN/C  horizontal  turret  lathe  is  a  Jones  and  Lam- 
ion  Modi  4518-NCTL  thrae=axii  turretlaihe  withaGaneral  Electric  Mark  Century  MCU, 
manufactured  by  Jones  and  Lamiont  Divliion  of  Waterbury  Farrel  Co.  TTie  MCU  has 
faoUities  for  manual  data  Input  and  manual  operation,  as  well  as  tape  control  for  turning. 
The  turret  ladie  carriage  and  crose  glide  respond  to  linear  and  circular  interpolation  of 
programmed  information  for  continuous  path  turning*  At  the  same  time,  the  saddle  re- 
sponds to  end  point  positions  for  the  third  axis  of  motion.  Each  slide  is  positioned  by  an 
electric  or  hydraulic  motor  driving  a  ball  nut  lead  screw,  A  rotary  resolver,  driven  by 
the  lead  acrew,  provides  feedback  to  the  closed  loop  system. 

The  verttcal  turret  lathe  is  used  for  multiple  cuts  such  as  facing^  turning  and/or 
boring  of  parts  t^  large  to  be  machines  on  standard-size  horizontal  lathes.  The  vertical 
Giddlngs  md  Lewis  turret  lathe  ig  equipped  with  a  four- ax  is  N/C  poinc- to -point  Control 
system.  Two  of  the  four  axes  control  the  ram  head^  while  the  other  two  control  the  side 
head.  Commands  from  the  MCU  index  the  turret  and  determine  table  speeds*  The  wor^ 
table  is  driven  by  a  variable  speed  DC  motor  with  a  high  and  low  gear.  When  equipped 
with  a  continuous  path  control  system*  this  machine  uses  an  Inductosyn  linear  feedback 
device  for  each  axis  under  control  of  the  MCU* 

The  engine  lathe  is  usually  used  for  turning  parts  between  centers,  or  for  facing^ 
tuming,  boring,  or  single  point  thread  chasing  on  workpieces  that  can  be  held  in  a  chuck 
or  collet,  A  representative  N/C  engine  lathe  is  an  American  Model  3220  two-axis  N/C 
engine  lathe  witfj  a  General  Electric  continuous  path  MCU,  It  is  equipped  with  resolvers 
for  shifting  the  zero  reference  of  each  axis.  An  operator's  control  station  mounted  on 
wheels  facUitaies  locating  the  push-button  controls  near  the  carriage  of  the  lathe  or  in 
any  o^er  convenient  place*  DC  motors  operating  from  silicon-contTOlled  rectifiers  drive 
bail  nut  lead  screws  for  feed  control* ^8 

The  N/C  chucking  lathe  is  used  fortuming,  threading,  facing,  drilling,  boring,  ream- 
ing and  other  operations.  A  representative  example  of  an  N/C  chucking  lathe  is  the 
Monarch  Pathfinder,  manufactured  by  the  Monarch  Machine  Tool  Co.  It  is  equipped  with 
a  General  Electric  Mark  Century  solid  state  lOOS  machine  control  unit*  The  chucking 
lathe  has  a  hexagonal  turret  and  two  tape-actuated  auxiliary  slides*  Two-axis  continuous 
patti  control  of  the  turret  with  circular  interpolation  provides  the  capacity  for  generating 
almost  any  part  configuration  within  the  size  limitations  of  the  machine*  19 

Machining^  centers.  Thus  far  in  the  description  of  N/C  production  equipment,  drilling, 
milling,  h^Dring  and  turning  machines  have  been  described.   Some  models  of  these  ma- 
chines, with  automatic  tool  changers,  might  fall  into  the  machining  center  classification, 
when  they  are  capableof  performing  different  operations,  such  ae  drilling,  milling,  boring, 
tapping  and  reaming.    Full  automation  is  one  characteristic  of  a  machining  center;  all 
system  functions  are  numerically  controlled. 20  Machining  centers  are  manufactured  In 
diWerent  configurations  based  on  classic  combinations  of  beds,  columns,  saddles  and 
tables*    Optional  features  of  machining  centers  include  multiple  spindle  heads,  shuttile  |i 
pallet  systems,  dual  tape  readers  and  as  many  as  five  axes  of  machine  control*  A  repra-  ^| 
ientative  N/C  maching  center  is  the  Kearney  and  Trecker  Milwaukee- Matic  unit,  manu-  J 
factured  by  Kearney  and  Trecker  Corp,,  equipped  with  a  point-to-point  and  continuous  ;l 
padi  control  system  which  provides  positioning  and  two-axis  (X  and  Y)  contouring.  It  has  =1 
random  tool  selection  and  changing*    A  pallet  shuttle,  for  the  reciprocal  machining  of  a 
workpiece,  automatically  transfers  a  pallet  with  completed  part  off  the  index  table  arid'  l 
presents  another  to  the  machining  station, 21  This  reduces  nonproductive  time  associated  If 
with  part  loading  and  unloading,  ^ 
A  maximum  of  60  preset  tools  can  be  loaded,  at  random,  in  a  chain  type  tool  storaga  l| 
magazine,  with  one  additional  in  the  spindle*    The  tool  storage  magazine  rotates  auto^  1 
matically  on  com n and  of  the  MCU  and  exchanges  the  preselected  tool  in  the  spindle,  m 
Grinding_  machi '^es*    Grinding  is  a  metalcutting  process  accomplished  by  the  con-  J 
trolled  rotation  of  an  abrasive  wheel  against  a  workpiece.  Numerical  control  is  applied  f 
to  grinding  because  of  its  ability  to  control  contours  and  provide  close  tolerances. ^2  ^1 
A  representative  example  of  an  N/C  contour  grinder  is  the  Numera-Tool,  manuhctured  m 
by  the  Ex^Ceii-O  Corp*     This  three-axis  vertical  contour  grinder  is  equipped  with  a  =?1 
Bendix  Dynapath  Model  1503  continuous  path  machine  control  unit*  The  integrated  circuit  if 
MCU  is  designed  to  accept  computer  interface  or  punched  tape  input.  The  machine  tool  ^ 
has  a  24- inch  diameter  turntable  and  a  vertical  worm  gear  driven  servo  controlled  ,1 
spindle*    A  motorized  spindle,  mounted  to  a  horizontal  Bervo  controlled  cross  slide  and  rl 
^xed  to  the  vertical  servo  controlled  slide,  powers  the  grinding  wheel,  MaKimum  g| 


ipi^ttittf  Uinear  axes  i§  200  inchas  per  minute,  and  the  maximum  rotary  speed 
~^incUe  Is  30  revolutions  per  minuta,23 
Hind  notchlnj^  machines.    Punching  or  piercing  produces  a  hole  in  sheet  or 


l^X^,  Numerical  conorol  makei  it  posiible  to  select  any  location^  size  and 
e^I'lFwo  basic  ^es  of  N/C  preisei  which  provide  sin^e  stroke  piercing  have 
^^di«ifGbe  is  the  single  stadra  type  where  tools  are  manually  changed  during  die 
|ti|©/^;jB^#r  is  a  turret  type  which  automatically  indexes  tools  into  poiitiQn*24 
^  ^jSlitiea'm^  one  punch  and  die  at  a  time.  Numerical  central  is  used 

i^w^i^J^BtMrt^lece  In  relation  to  the  punch  and  die,  for  punching  holes,  notching, 
'  jfttoU  A  representative  single  station  punching  and  notching 

*  IffiS^  Sttl^it  Fdbramatic  Model  30/30  two-aKis  machine,  manufactured  by 
:^viSt(to!^©f  ^^^^  Industries.    It  facilitates  short- run  production  of  large 

tcai^  Round  or  shaped  holes,  notches  and  cutouts  of  practically  ui^imited 
-  AlAough  normal  operation  is  automatic^  semi- 

are  provided  to  verify  machine  control  tapes,  check  per- 


^^5^  mariu^y  operate  the  machine. 25 
JW'ret'tyiS^  press  can  process  a  completed  workpiece  in  a  sin^e  setup. 


^l^ttye  ^amj^e  of  a  turret  type  punching  and  notching  machine  is  die  two=axis 
^pjM^i^p^  A-30  nirret  punch  press,  manufactured  by  the  Wledmann  Division  of 
,^e^a^  Swasey  Co*    It  is  equipped  with  a  General  Electric  Mark  Century  point-^co^ 
Mfitjv^  ;^^  by  rotary  hydraulic  motors  with  closed  loop  servo^ valve 

ilBftt^^;ia?d>eiolve^^  feedback.  Bo  A  the  carriage  and  cross  slide  are  driven  by  rack  and 
i^fg^ftri^,'  The  30-stfltion  punch  turret  can  be  rotated  in  either  direction.  All  position- 
^^^^^^i$M  well  as  turret  indexing,  occur  sjmultaneously*  In  additton  to  punching 
5^^^uaie,"or  a  variety  of  oval  shaped  holes,  die  machine  notches^  nibbles,  pierces 
l^^rpuiiahei^ 

^!jSgn_ding  machines.  Operation  of  the  N/C  tube  bender  consists  of  positioning  a 
^^^■^^Id  bar  or  wire,  and  then  bending  it  to  the  desired  M^e,  Improved  accuracy, 

E_S, 

26 


^^litic^hil  versatUity  and  automatic  operation  resulting  in  decreased  production  cost_a 
^^^tettOR  time  and  icrap  are  a  few  of  the  advantages  of  N/C  tube  bending  machines  " 
toto^^  are  b^t  into  a  variety  of  configurations  and  used  by  aerospace,  aircraft,  machine 
j.^ppUmce,  automotive  and  other  industries,  N /C  tube  benders  are  used  for  bending 
*^uVj4%  arid  heat  exchanger  tubes  where  relatively  few  of  any  one  shape  are  required,  al-^ 
i^ydli^^Vi^e  indlviduai  part  might  have  many  bends  and  must  match  precisely  with  its  mating 
""^     ^  pt^^  -  A  representative  N/C  tube  bending  machine  is  the  Pines  Numri-Ferm  Model 
^■t2  r^/C  ttibe  bending  machine  and  Cybermat  integrated  circuit  MCU,  manufactured  by 
^^i^fedyna  Pines  Co.  The  machine  control  unit  Is  a  points  to-^  point  threes  axis  system, 
^^^flectronlc  mem      unit  in  the  MCU  stores  data  for  as  many  ag  24  bends.  Manual  and 
^^^S6fi^  tape  Input  are  used,  punched  tape  extends  the  use  to  wor^kpieces  requiring  more 
^Jl^  24  bends  and  permits  accurate  duplicates  or  original  runs,^^  A  feature  of  this  ma- 
^^er  is  its  ability  to  sense  and  measure  the  degree  of  material  springback  in  a  bend  and 
Btf  overbend  to  achieve  the  desired  angles 
^  Flame  cutting  machines-  Numerlcaliy  controlled  flame  cutting  machines  are  used  to 
^fej^ate  stock  for  large  fabrications,  such  as  earth  moving  equipment,  steel  structures, 
|m|dgei,  ship  hulls,  tanks  and  otherSp  This  equipment  eliminates  the  need  for  templates, 
'     drawings  and  reliance  on  a  skilled  operator  to  control  flame  cutting  processes,  Con-^ 
|ffiuoUs  path  control  directs  marking,  punching  and  scribing  for  layout  pu^pses,  in  addl^ 
^m||o; flame  and  plasma  arc  piercing  and  contour  cutting  in  steel  plate, 28  example 
rf^^riige  type  N/C  flame  cutting  machine  Is  the  Tape-O-Oraph  unit  manufactured  by  the 
j^ppSdluetlon  Co,,  with  a  General  Electric  three^axls  Mark  Century  MCU,  The  Tape-0- 
S^iipli- performs  plate  marking,  straight  line  and  contour  cutting,  ripping  and  squaring, 
p^te  edge  preparation  and  contour  beveling,  as  well  as  mirror  image  and  dissimilar  con- 
cutting.    Both  flame  and  plasma  cutting  are  possible,  A  coordinaied  drive  system, 
^f^rad  by  servo  motors  and  a  rack  and  pinion  drive,  permits  longitudinal  and  traverse 
[hotiohs  to  position  simultaneously,^? 

Large  fabrications  such  as  ship  hulls,  bridges  and  tanks  are  desired  with  the  aid  of 
^&mputer  which  performs  fairing  of  lines  between  points.  The  computer  output  is  a 
"aehfflie  tontrol  tape  used  to  operate  the  flame  cutting  machine  which  produces  smoother 
"  more  accurate  curved  surfaces, 

^Welding  machines.  Numerically  controlled  welding  is  the  result  of  demands  for  im^ 
;#d  itantordi  of  welding  quality  for  aerospace  activities, 30  in  addition  to  positioning 
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the  workpiece  to  be  welded,  factori  involving  the  welding  cycle  are  automaticaUy  con* 
tfoUed^    A  Sclaky  five^axii  N/C  ^sion  welding  machine  consiits  of  five  main  elements,  ;i 

One  element  is  a  traveling  column  ram  manipulator  which  carries  the  welding  head,  :^ 
A  ieeond  element  Is  the  weld  positioner  and  tailstock  unit  which  holds  the  workpiece  to  be  ^ 
welded^     A  third  element  consists  of  the  fusion  welding  equipment,  which  is  under  the  1= 
control  of  the  MCU,    The  fourth  element  is  a  servo  system,  which  employs  static  solid 
state  power  smplifieri,  to  contra!  the  current  to  DC  drive  motors.  The  fifth  element  con-^  > 
aiits  of  a  Bendix  solid  state  Dynapath  five" axis  continuous  path  MCU  with  manual  and 
punched  tape  Input.   Machine  movements  in  five  axes  and  the  temperature  of  the  welding 
arc  are  controlled  limultaneously  by  the  MCU  with  repeatable  accuracysSl 

FUament  winding  machine^p    Filament  winding  is  the  technique  of  spinning  strands 
of  tou^  fibers  over  a  mandrel  and  impregnating  them  with  a  resin  to  form  a  vessel.  | 
Taking  maximum  advantage  of  the  high  tensile  strength  of  a  filament  permits  strong,  ; 
lightweight  construction  for  a  variety  of  vessel  shapes,  such  as  rocket  motor  cases* ^  ^ 
Numerically  concroUed  filament  winding  machines  provide  filament  path  control  and  ten-* 
slon  during  fabrication  so  that  the  strength  of  the  reculting  vessel  coincides  with  direc^  i 
tional  strength  requirements,     A  representative  N/C  filament  winding  machine  is  the  ' 
three- axis,  machine  manufactured  by  the  Rohr  Corp*  and  equipped  with  a  Bunker«Ramo 
MCU,  The  machine  can  wind  pressure  vessels  as  much  as  8  feet  in  diameter  and  18  feet 
long. 

Component  insertion  machines.  Numerically  controlled  component  insertion  ma^  f 
chines' are  used  in  the  manufacture  of  printed  circuit  boards*  A  component  insertion 
machine  inserts,  cuts  and  clinches  the  component  leads,  assuring  proper  circuit  contact 
and  improved  solderability*  A  variety  of  means  for  supplying  components  to  the  machine  * ; 
are  used.  One  method  is  to  use  an  N/C  device  for  selecting,  and  then  stringing  different  . 
electrical  components  in  proper  order. 33  A  Universal  Model  2521  automatic  axial  lead  ^ 
component  sequencer  is  manufactured  by  the  Universal  Instruments  Corp*  After  a  reel  g 
of  components  has  been  prepared  on  equipment  of  this  type,  it  is  loaded  onto  a  component  ^ 
insertion  machine  which  inserts  the  components  into  a  circuit  board*  A  representative  7 
component  Inseftion  machine  is  manufactured  by  the  Universal  Instrumenti  Corp,  and  is  ? 
equipped  with  a  General  Electric  Mark  Century  MCU,  It  positions  two  circuit  boards  v 
simultanaouslyt  inserts  the  electronic  component  leads  into  the  proper  holes,  then  cuts  and  JJ 
clinches  them. 

Wire  processing  machines^  Machines  controlled  by  punched  card  or  punched  tape  % 
input  media  provide  an  accurate  means  of  processing  different  sizes  and  types  of  wire 
from  reels*  Numerically  controlled  wire  processing  machines  measure,  mark,  cut,  ■ 
strip  and  coil  sections  of  wire  so  that  they  are  ready  for  use* 34  a  point-to-point  DateX;^ 
Model  WPM^lOO  wire  processing  machine,  manufactured  by  the  Datex  Corp*,  is  approxl^;j^| 
mately  20  feet  long  and  is  equipped  widi  a  machine  control  unit  capable  of  automatic,  5| 
semi-automatic,  or  manual  control, 


Another  process  is  wire  wrapping,  by  which  insulated  conductor  wire  is  automatlcally;  j| 
fastened  to  terminals  with  solderless  wrapped  connections*  Electronic  or  electricfl^i 
assemblies  which  have  a  modular  terminal  arrangement  can  be  wired  by  this  equipment.  3 
A  representative  N/C  wire  wrapping  machine  is  the  Gardner  Denver  Model  14F  wire  wra^|i 
machine  manufactured  by  the  Gardner  Denver  Co,  It  strips  insulation  from  one  end  of  a|i 
wire  fed  from  a  barrel  or  bulk  spool,  wraps  the  end  around  a  predetermined  termina!,^  j 
lays  the  wire  along  a  preselected  path,  cuts  it  to  length,  strips  the  other  end,  and  wraps -Jl 
that  end  around  a  second  terminal. ^5  The  machine  consists  of  movable  carriages. con* 
taining  wire  wrapping  tool  assemblies  and  dressing  fingers  which  are  positioned  at^ 
modular  points  to  give  the  desired  wire  pattern.  This  machine  is  designed  so  fliat  either 
punched  card  or  punched  tape  input  media  can  be  used  for  automatic  operation,  FaultrJ 
indicating  circuits  are  provided  to  facilitate  constant  inspection  of  machine  performance  || 
and  output  during  operation.  Errors  in  pri^rammfng  or  operation  are  detected,  thui;: J 
decreasing  panel  inspection  time  and  rework, 3^ 

Fabric  cutting  machines*  Numerically  controlled  fabric  cutting  machines  provide  a  jl 
unique  system  for  automatic  cutting  of  fabrics  and  fabric-like  materials*  This  equipment^ 
combines  the  versatility  of  manual  cutting  machines,  guided  by  an  experienced  cutter/^ 
and  the  accuracy  of  automatic  die  cutting*  A  representative  N/C  fabric  cutting  machine^ 
is  the  Cincinnati  fabric  cutting  machine  and  Acramatic  IV  machine  control  unit  manufac*^ij 
tured  by  the  Cincinnati  Milacron  Co,  The  MCU  controls  the  feed  rate  and  the  positioning^ 
of  the  reciprocating  blade  and  fabric*  A  machine  table  unit,  on  which  layers  of  fabric  are^p 


[f^tW^S^r^te  synchronised  enffless  donveyor  belts  drlvaii  at  variable 
p^crf|!g^ik)Tts  a  movaWe  cucttng  head  i^ns  the  maehine  tabla,^'  An 
ItejH^ta^der  and  across  pairs  of  rdUeri  epwined 

i^M^IIlt  W  privoat  the  fabric  ttom  buckling.  The  carriage  located 
Ipcfi&a^support  for  the  euttlDg  blade  and  '  mehranlzed.  wldi  ttie  u^^r 
'  "  "t-Jp  felade.  teou^  the  layers  of  tebri  abla  cutdng  h^ad  asn-^ 

^^^j^mtm^  -  Ot^  momt  ^sures  &at  t  adg#  of      bla^  is 

^t^li^S^^d  nipfo^  automatic  hi.*      ^|rpener,  md  A#  diird 

__SiigfpTOat^g  blade  at  3,6ro  mot^^ 

^^^teer^;^umficle^y  controlled  weodworkhig  routeri  and  shapers  are 
Jtej  fast  cutting  wi^  high  spindle  speeds  and  teed  ratei*  A  represttitatlve 
l^^biiter  la  the  Ekstrom  Carlson  #444  Rout-O-MlU.  equipped  with  a  two- 
.-Bamo  machine  contt^  jUrat,  manufacwrad  by  Ekswm,  Carlson,  and  Co* 
CSch  aa  path  cuts,  spindtte  up  or  d^  spindle 

,^^^j|w^#t  jwp  inde^  to  and  mirrw  imi^»  art  eohtrdled 

by  ^^inch  mol^ttd  on  4  hard^ed  and  ground  ^tde  bare, 

"  "^  "  i^^f  ^lumn  and  ram  traveraa  tiie  area.  Ball  nut  lead 

p^i^hydrwdie  ser^meehanism    position  each  motion  from  0  to  400  inches 

llTy^duetjon  equipment  aPDlleations,  The  following  machints  are  furtar 
^^l^QJpq^Ueiriofts  in  pr^ 
Sftt^fty  c^ttOiled  screwdriver  rasulted  from  tihe  coupling  of  m  automatic 
Ivi^^Mi  a  hopper  feed  and  apolnt-to-polnt machine  control  unit.  This  assamtty 
by  ttxon  Auwmatic  Tools,   A  iiolding  ftxtura  mountad  on  an  X^V  t^la 
^^^j^g";Wo  worl^iaces*    The  depth  motton,  used  m  &lve  tha  screw^  Is  manually 

^^f^pt  kt  hl/C  rivating  ampdoys  an  automatic  drilling  and  rivating  machlna  to 
iwairwft  fuel  tonks.  Manufacturadby  Om ark  Indus trlas,  me  machine  can  accom- 
^-*iStrw^a  sSctlons  as  much  as  120  inchai  wida  and  40  feat  l^g*  The  N/C  machina 
^iwitars^fii  ari^  Installs  16  rlveti  par  minuta*  kn  N/C  ^sitionar  rotates,  ^a- 
niVflilts  a^^rkplaee  xo  the  deiirad  angle*  Tha  machlna  head  clamps  It,  drtUi  and 
iife^tl^  pr^er  slia  h^e  for  a  rivet  stored  in  grtvity  h^pari.  A  rivat  head  ^en 
asii]fta  rivating*  ^1 

JSfi/C -itiot-pteito   machine  uses  imaU  hard  itael  shot  hurled  at  hl^  yeioclty  to 
l^^tha  surf  ace  of  a  workpleca  into  compression  and  ftaraby  hicreasa  its  fatigue  Ufa* 
taltu^Blast  Cb^  manufactyras  a  flve-axis  N/C  ihot-peening  machine*  It  has  as-foot 
^^^&^ity  along  the  K  axis,  5  feet  along  die  Y  axis  and  5-1/2  feat  along  the  Z  axis* 
iSa  ¥rtilch  Aa  nozile  is  mountad  rotates  360  dagreas*  whUa  tha  nozzla  Itsalf  moves 
p^els^    Varioui  maehanlcal  motions  and  tiia  paanln|  oparation  can  ba  contwllad 

iktlMily  or  mMiually  by  an  oparator  at  a  control  panal,*^  i 
|Jt¥shaartog  machine  controlled  by  N/C  is  manufactured  by  the  Cincinnati  Shaper  Go* 
'^p&grammed  by  a  computar  which  salects  tha  bast  saquenca  and  pattern  to  shear  a 
pifaa  sheet  witii  die  least  amount  of  scrap.  Computar  ou^ut  In  punched  card  form 
K^^  i^  *e  shaar's  card  reader.  Automatiic  control  then  provides  for  ±m  positioning 
^^gsnd  back  gauges*  anarglzing  probas,  poiiticmlng  of  die  dalivery  chute  and  shear 

£^  N^C  coil  whiding  machine  controls  wire  cutting,  wire  placement,  camanting,  load- 
^^ejaction  of  an  empty  bobbin  and  finiihed  coil*  Tha  MCtJ  activates  sequantial  or 
ii^itv&apus  functions  and  assures  automatic  timing,  regulation  of  the  number  of 
^f^trol  of  motor  speads.    Colls  can  ba  programme  and  encoded  on  punched  card 
f^di^  tape  input  madia,  for  more  turns  at  ona  and  than  the  othar  and  for  mideoll 
ft44    A  coll  wMing  machine  manufactured  by  the  Ganaral  Electric  Co*  counts  the 
fei^df  mms  par  coU,  indexes  to  the  next  coil,  counts  the  number  of  Indexes  and  stops 
i^^nd  of  a  cycle, 

iM^^al  conmsl  inspectlQn  and  testing  is  a  logical  axtension  of  N/C  becausa  it 
W^-Sv  taereaslng  demand  for  improved  accuracy,  speed  and  reliabUity  in  die  Inipec- 
Sid:  tasting  of  parts  manufactured  by  N/C  production  aquipment,45  The  crltarla  for 
^fflqiWd  tasting  withN/C  are  similar.  In  each  situation,  the  machine  is  programmad 
SSyura  tha  variable  undar  consideration  and/or  record  *e  data  rasolvad 
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from  the  measurements. 

Inipectlon^^ehinga,     Numerical  control  inapection  is  porticularly  advantaaeous 

mCTt  determination  of  the  unknown  gMmetry  of  n  worfcpiece  is  required.  An  N/C  inap 

^rS2?/?"1^"'  °-  "  Pf"'  °'  l^"^'  for  poBitioning^Sng 

Z^^:"^'*"  '°  ^«  meaaured  and  a  means  of  making  and  either  displaying  Ir  recordini 
horlwmi  a?d  "Jn  °"  "'^  workpiece.  These  machine.,  provid/align^ent  along  twf 
horizontal  axoa  and,  m  more  iophiaticated  equipment,  motions  in  the  vertical  axis  as  well 
as  one  or  more  axea  of  rotation  or  tllt.46  cdi  axis,  ds  weu 

A  representative  N/C  inapection  machine  is  the  Lucaa  four-a-^tis;  N/r  insoectlon 
Machi.^"!  ""'P""  manufacHired  by  the  Lucas  Machine  Division  of  The  New  Britain 
m2m„™  „  .  ,  «<'"'PPed  With  a  machine  control  unit  which  has  built-in  computer 
Ama^ti^^!li^°^^^"''^^'i  P""""-'  to  be  stored  and  used  on  command. 

^  .  °n«  f°f  automatic  hole  finding  with  the  aid  of  a  probe,  it  has 

worknS  and'^n'T"'"'  the  center,  diameter,  and  coordinate  location  of  any  hole  In  2 
workploce.  and  to  compare  thia  mformation  with  input  data.  The  machine  ia  desiened 
^rfp?lcTand~d'thfa measurements  of  the  physical  d^^en.Ss^fl 
tTne  i?  It  ^c/n«hil  on  a  typewritten  hard  copy  printout  and/or  punched 

mpe.t'  It  IS  capable  of  measurmgbetweenany  t%vo  points  not  over  12  inches  anart  on  nn^ 
,  axis,  with  an  error  of  *0.000S  inch  and  with  reDeatability  of  *o!moi  S  iStfectton  of 
a  taiown  three-dimensional  workpiece  is  nccompliahed  by  progrm^mi™Ss^^^^^^^ 
Sm*,Sinn^,P""'^"'  '"P"'>  and  , probing  the  third.  Inspection  o  In  u^kSSwi SreS" 
dimensional  workpiece  is  accomplished  by  providing  arbitrary  coordinateffn^he  non- 
probe  axes  and  probing  by  meana  of  manual  input  in  the  third  axis.  The  machine  has  fo"; 
axes  of  movement,  vertical,  transverse,  longitudinal  and  rotary  These  axes  arl  con 
trolled  by  a  closed  loop  electrohydraulic  servo  system  48  ^ 

rh^  XaiiM  machlneH.  Numerical  control  is  uaed  to  check  printed  circuit  boards  as  in 
the  case  of  a  pre.a8s<  mbly  testing  operation.  An  N/C  system  requires  only  that  a  toard 
be  plugged  into  a  module  check  unit.  The  appropriate'toat  and  limita  are  programmedfand 
coded  on  punched  tape,  which  then  directs  the  test  activity  "i?  ^  oferammea  ana 

bv  ih^"lS?'L°'  "  r°^""^  "l^hine  under  numerical  control  is  a  device  manufactured 
by  the  Bunker-Ramo  Corp.  This  machine  is  used  for  inspocting  printed  circuit  boards 
before  they  are  installed  in  machine  control  units.  The  testing  malhine  has  a  fou^baS 

^kes  afmanv'af  1  'S"fV''''  °'  P""^'^'''  tape  input.  The  console 

I^S^hfn/  \  I'  °  different  tests  on  a  printed  circuit  board  in  15  minutes.  The 
nZ%Z  f,"  '''""8^  "'l^^""  discovers  a  failure,  whereupin  thS 

T?n  f  -  ^^''"^     """"n  R'^Pai"  "n  be  made  at  this  time  or 

S,nen«  ,h  '?"""H'  ^'-"^  '"P".'"  ™'  system  detecta  incorrect  com- 

^nents,  shorts  and  opens  and  wiring  faults  in  seconda.  It  has  available  supplementary 
testing  inscruments  for  complete  analysiB  of  any  fault  discovcrPd.SO  WJ-eiriLncary 

AJMMARY 

This  paper  presenta  a  desc  iption  of  N/C  operational  devices.  Operational  devices 
dentified  and  described  under  the  classification  of  deaignand  drafting  include  N/C  draft- 
S^dr^^^r""'  ^/^P'°«!n8  machines.  These  macWnea  ore  uaed  for  tl?prepa?S,=^. 
maS  descriptions-  verification  of  tool  and  cutter  p^th  data  on 

SrilnSS.^?^  '"T  "'«dia;  contour  mapping;  layout  of  printed  circuit  artwork  masters 
SS^SIkS^""''  architectural  drafting  and  automatic  drafting  of  comple.  three? 

^nMm^f^f"°"l'  f*""-"  Wentified  and  described  under  the  claaalflcation  of  production 
equipment  include  numerically  controlled  drilling,  milling,  boring,  turning- grind  ns 
punchmg  and  notching,  tube  bending,  flame  cutting,  welding.  niamenfwindingfcom~ 
insertion,  wire  procesaing  and  fabric  cutting  mQcliines.  aa  well  as  machim'nE  centSw 
5llve«  h  . '"'""""^T  equipn^nt  appiicatiSiainSlKcJl^ 

Sdlr  ^fcSV  ?  P-  ''^^^^^^^  ihoaring  machinea.  Aa  the  number  of  applicatfona 
undeT  the  classification  mdicatea,  numerical  control  haa  been  adopted  extenslvelv  for 
USB  by  production  equipment.  i  icu  extensively  tor 

Operational  devices  identified  and  described  under  the  claaaification  of  inspection 
and  testing  mclude  N/C  inspection  and  N/C  testing  machines.  These  mach  ms  are  " 
lopcai  extension  of  N/C  because  they  fulfill  an  increasing  demand  for  improved  Sraly 
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speed  md  reliability  in  the  inspection  and  testing  of  parts  manufactured  by  N/C  produc- 
tion equipm^t. 
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Tools:  The  Industrial  Arts  Heritage 

Ltslle  V,  Hawkins 

The  question  is  frequently  raised,  "Why  is  mankind  out  of  all  God's  creatures  able  to 
change,  modify  and  glorify  the  world's  resources  for  their  use  and  enjoyment?"  These 
resources  can  be  converted  into  comfortable  shelters,  delicious  foods  and  warm  attrac- 
tive garments. 

While  reflecting  on  the  first  question,  three  others  come  to  mind.  How  did  it  begin? 
Where  did  it  start?  When  did  it  start?  Inasmuch  as  we  are  observing  the  200th  birthday 
of  our  nation,  our  attention  should  be  focused  on  the  United  States.  Many  of  the  earlier 
Influences  affactlng  the  growth  and  development  of  our  nation  apply  alike  to  both  the  North 
Amarlcan  and  South  American  civilizations. 

It  is  believed  that  mankind's  migration  to  America  was  by  many  routes  and  from 
many  sources.  The  land  bridge  between  Siberia  and  America  is  assumed  to  have  brou^t 
the  Asians  to  this  country.  The  water  route  of  both  the  Atlantic  and  Pacific  Oceans 
brought  Caucasians,  Negroids  and  Polynesians  to  this  vast  land.  Authorities  cannot 
agree  as  to  the  exact  data  that  mankind  began  to  arrive,  but  it  is  thought  to  be  roughly 
40  to  60  thousand  years  ago.  It  is  further  thought  that  those  who  migrated  over  the  land 
bridge  route  from  Asia  dldnot  intend  to  migrate  from  one  continent  to  anodier,  but  moved 
as  a  result  of  following  herds  for  obtaining  food,  shelter  and  clothing. 
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jfj^  * water  routes  itom  the  Atlantic  and  Pacific  Oceana  are  thought  to  have  been 
mi^atians  tor  tiie  purpoie  of  eitabllahing  new  colonies.  These  p^ple  brought 
^tii^t^^^eir'toolii  crude  thou^  they  were  by  today's  standards,  and  thrir  technology* 
§m  ibolB  were  in  the  form  of  the  atone  axeSi  hide  icrapers,  arrowheadi,  bowi  and 
^^p^^^wa  iticks,  Becauseoftbeir  isolation,  technology  in  the  new  world  evolved 

^ii|£>Wly  and  spaimddlcaUy*  The  mystery  of  the  growth  of  civilization  la  that  two  culturee 
^^^4ctevelQ^g  simultaneously  on  opposite  sides  of  the  earth  under  very  similar  condi- 
^tt^ps^^**  onj^  ta  die  eastem  end  of  the  Mediterranean,  tiio  other  around  the  rim  of  the  Gulf 

aware  of  the  inhabitants  to  which  we  refer  as  Indians  who  lived  in  Amer« 
;  at  die  tUne  tfie  great  migration  from  Europe  began.  Their  tools  were  considered 
^f^Mde  by  European  standards.  The  influx  of  Europeans  to  America  brought  tools^  or  the 
^Isiowledge  ^  tools  and  the  latest  technology.  Industrial  technology  from  all  corners  of 
^^^e  world  transplanted  to  America.  However,  there  was  not  a  ready  supply  of  laborers 
0i^:pjpMfm  ttie  necessary  tasks  of  everyday  living  or  even  to  make  or  create  the  accus- 
plttsnad"  neceislrtes  of  life,  such  as  beds,  chairs  and  cooking  utensils.  The  colonists  were 
Kibro^  lb  use  their  ingenuity  and  develop  the  use  of  power  sources  other  than  human  labor. 
liiilSejy earned  to  u^iie  the  power  derived  from  water  and  animalSf  and  later  from  steam, 
J  ■  The  improved  technology  created  the  desire  for  an  easier  way  of  life.  It  affected  a 
S^^Cibaiige  In  tiie  philosophy  of  the  craftsmen  who  began  to  specialize  in  a  particular  area. 
^'  Wite  tiiii  speeialization  came  many  new  occupations.  Many  of  the  tools,  such  as  hammers, 
^^^saws,  planeSi  augers  and  squares,  are  found  with  slight  modification  in  the  various  occu- 

^^  "^  To^^tain  an  Insight  into  the  technology  that  produced  this  great  land,  let's  look  at 
gv;l0me  of  the  more  interesting  industries  which  developed.  First,  examine  transportation 
S-^i«-both  land  and  sea.  It  was  vital  that  two  different  modes  of  transportation  should  be  de- 
§:tyiloped  because  of  the  fast  distances,  both  on  land  and  sea,  from  the  mother  countries, 
|j:;The  coach  maker  or  wagon  maker  was  responsible  for  developing  the  wagons,  drays, 
l^-'doaches,  gigs  and  other  wheeled  modes  of  transportation  that  could  be  used,  both  on  the 
^farm  and  in  town,  for  hauling  passengers  or  freight.  The  cones  toga  wagon  was  desired 

and  buHt  by  artisans  of  the  Lancaster,  Pennsylvania,  region  for  hauling  products  to  the 
|iSf,0aste2fii  markets.  As  western  markets  opened,  the  demand  for  this  wagon  moved  west, 
|i  The  conestoga  was  a  large  wagon  which  had  to  be  drawn  by  siK  heavy  horses  and  was  one 
|yoff  the  first  wagons  to  be  developed  in  America.  The  first  ones  appeared  in  about  1750* 

This  wagon  was  capable  of  carrying  6,500  or  more  pounds  a  distance  of  10  to  IS  miles 
I'fper  day*  Asdiecountrygrew, St,  Louis,  Missouri,  became  the  center  of  wagon  production. 
|J  Wagons  and  buggies  played  a  major  role  in  the  lives  of  everyone  from  the  cradle  to  the 
nV  pfave  until  the  1920" s,  when  the  motorized  vehicle  became  economically  feasiblei 

f  Whiflwri^it 

bv-  The  wagon  maker  needed  someone  skilled  in  both  woodworking  and  blacksmi thing  to 
^  assist  in  the  production  of  the  wheels.  Thus  a  specialist the  wheelwright— evolved. 
§  Wheelwrights  first  produced  a  barrel- shaped  hub  of  the  toughest  wood  available.  Swamp 
y  white  oak  and  osage  orange  (Bois  d-arc)  were  the  two  most  desirable  woods.  The  hub 
was  lined  with  a  cast  iron  sleeve  to  increase  wearing  ability.  Each  hub  contained  rec= 
tangular  holes  for  12  to  16  spokes,  depending  upon  the  strength  required  of  the  wheel* 
j^^The  outer  ends  of  the  spokoa  were  secured  with  a  wooden  rim  banded  with  an  iron  hoop, 
f^TOese  wheels  could  support  massive  loads  and  take  terrific  shock  if  the  vehicle  had  to 
f  =  tnove  at  a  rapid  speed  over  rough  terrain, 

;v"  This  craftsman  was  commonly  referred  to  as  a  barrel  maker.  They  produced  the 
?^iJiSQiitainers  which  were  necessary  for  shipping  materials  of  all  types  over  land  or  oceans, 
^in  addition  to  ttie  containers,  these  individuals  produced  tubs,  pails,  washtubs,  kegs,  hogs- 
^^^lioads  for  liquids  and  pigglns  (used  for  water  troughs  or  tanks).  These  utensils  were  used 
ilh  Ae  everyday  activities  of  the  farmer,  manufacturer  and  merchant. 
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i^.''  In  the  towns  and  villages  of  the  eastem  seaboard,  the  shipwright  was  a  prominent 
^Uidi^ddual  In  the  community.  These  craftsmen  were  responsible  for  building  ships.  One 
^ol.  America's  greatest  resources  was  the  trees  which  provided  the  timber  for  making  the 


framei  and  planking  of  the  wuoden  ships*  T\w  ^hip  yards  wure  Httle  moi*e  rhan  liips 
(protected  inlets)  whcrg  wooden  frames  could  be  erected  to  be  used  cradiea  to  hold  the 
wooden  members  or  ribs  in  position  until  the  ships  were  conipleted  and  secured.  This 
was  an  eKacting  occupation  because  of  the  forces  exerted  on  the  curves,  Joints  and  stress 
^inti  of  tha  shipi  during  storms  at  sea* 

The  ship  builders  were  assisted  by  an  array  of  jointerSi  carpenterSj  riggers^  black- 
imithi  and  other  craftsmen.  U  required  almost  as  long  to  rig  a  ship  —  that  is^  to  put  up 
the  mast,  the  ropes  and  the  sails  — as  it  did  to  build  the  hull.  Rigging  a  ship  required 
enormous  quantities  of  rope,  which  in  many  cases  had  to  be  twisted  by  hand  from  small 
twine  to  form  the  required  size^  strength  and  lengtlu 

Sal  irmk^r 

The  sallmaker  produced  the  sails  for  the  ships  from  canvas  which  was  woven  from 
coarse  Hax  fibers  known  as  ''tow/'  a  fiber  not  used  in  the  linen  making  process.  The 
sails  ware  assembled  in  lofts  which  were  little  more  than  a  huge  room  where  the  cloth 
could  be  laid  flat  on  the  floor,  Sails  were  made  of  strips  of  material  sessTi  together  by 
hand.  Great  skill  was  required  in  cutting  the  cloth  so  that  the  sail  would  cup  just  the  right 
amount  to  catch  a  slight  breeze.  The  principle  tools  of  the  sailmaker  were  the  shears*  a 
four-inch  needle  and  strong  twine.  Sailmukcrs  svore  a  copper-studded  rubber  palm  to 
protect  the  hand  from  the  pressure  used  in  forcing  the  needle  through  the  cloth.  Cording 
the  ropes  into  the  sail  made  sailmaking  a  difficult  task. 

Blacksmith 

No  discussion  would  be  complete  if  we  overlooked  the  activity  of  the  blacksmith. 
This  occupation  svas  the  mainstay  and  the  center  of  activity  for  small  towns  and  villages. 
Two  requirements  for  this  trade  were  a  forge  in  which  to  bum  W'ood  or  coal^  and  hide  or 
leather  covered  bellows  to  create  the  high  temperatures  necessary  for  lieating  the  iron. 
The  principle  tools  of  this  craftsman  w^ere  the  anvil  *  the  sledge,  tlie  hardier  thongs  and 
an  apron  to  protect  the  clothing.  The  primary  products  were  hoes,  pi^w^sliares*  cosvbells, 
axes,  horseshoes,  nails,  door  hinges,  latches,  bolts,  shutter  hooks,  handrails,  footscrapers* 
tongs,  pokers,  gates  and  weathervanes.  In  addition*  they  produced  many  cooking  utensils 
that  were  used  in  the  homes*  such  as  forks,  pot  hooks,  dippers*  strainers,  trivets,  boilers, 
toasters  and  handles, 

Copptrsmlth 

The  craft  of  the  coppersmith  is  tliought  to  have  been  one  of  tiie  more  prestigious 
occupations.  The  coppersmith  used  many  of  the  same  tools,  witli  some  modifications*  as 
the  blacksmith.  Copper  was  mined  in  Connecticut*  Pennsylvania  and  New  Jersey,  At  the 
smelters  the  copper  was  cast,  then  beaten  into  thin  sheets  for  commercial  use.  The 
coppersmiths  shaped  this  material  into  kettles,  stills,  boilers*  measures,  pails,  pots, 
pans*  tankards*  funnels,  tea  kettles  and  other  household  items  used  in  upper-  and  middle^ 
class  homes. 

Gynimith 

Our  discussion  of  occupations  of  the  early  citizens  of  this  nation  would  not  be  com- 
plete without  a  consideration  of  the  role  of  the  gunsmith,  lie  contributed  the  firoarms 
needed  on  the  frontier.  His  tools  were  similar  to  those  of  the  blacksmith*  with  the  excep- 
tion of  a  few  specialized  ones  for  reaming,  boring  and  broaching  the  rifles.  Most  of  the 
colonial  gunsmiths  made  or  repaired  flintlocks,  muskets,  and  smooth-bored  muzzle 
loaders.  Two  rifles  that  were  developed  in  this  country  svhich  became  quite  popular  were 
the  Kentucky  and  Pennsylvania  long  rifles.  Only  a  few  hand  guns  were  made  in  the 
colonies.  Most  of  these  were  imf^rted  froni  Europe. 

Sllyerimlth 

The  silversmith  was  the  elite  craftsman  of  the  smithing  occupations.  Most  of  the 
wealth  of  the  early  colonists  w*as  in  the  form  of  silver,  which  was  frequently  used  as 
currency.  The  silversmith  w*as  the  banker,  the  assayer  and  the  engraver.  It  was  not 
uncommon  for  the  affluent  colonists  to  request  that  silver  coins  be  made  into  personal 
items  which  were  much  easier  to  identify  in  the  event  of  theft. 

The  silversmith  used  many  of  the  same  tools  as  the  coppersmith.  Skills  were  re- 
quired in  casting,  soldering  and  hammering.  The  silversmiths  produced  such  articles  as 
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%  iot  die  teble,  tenkardi,  teap»ts,  plates,  buttons,  pitcheri,  candle  holders  and 
.  if  It' was  a  ma^r  item,  frequently  it  was  engraved  with  the  initials  of  the  owner  to 
'     '  lint  In  identification.   In  addition,  it  was  not  uncommon  for  the  lUversmitfi  to  sign  the 
}e  with  a  touchniark  to  Identify  tha  manufacturer  of  the  article, 

vrl^hts  Qr  ttrpmters 

^pl^^timd©  bacame  more  prominent  as  families  beca.ne  more  affluent  and  began  to 
wir  ambition  to  move  from  log  cabins  into  houses.  Theie  craftsmen  received  the 
^^^ttu'^ogs  aiid  made  them  into  timber  and  lumber  witii  which  to  construct  the  house.  The 
^UbfSij^e  tools  were  die  chalk  line,  tiie  felling  asce,  the  broad  axe,  crosscut  saws,  drawing 
p^fpjLwiSi  augergj  mallets,  claw  hammers,  shingle  horses,  squares  and  levels.  Because 
Iftbf^yii'  abunctoneej  most  of  tiie  early  houses  In  this  country  were  made  of  wood;  however, 
were  made  wiA  stone  or  brick  for  the  walls.  The  rc«fs  usually  were  made  of  wood 
Sr  tixateh» 


The  jointer  performed  tiie  finish  carp^try  for  homes  or  busineises.  Their  tools 
If  l^isisted  of  various  sizes  of  planes,  wooden  braces,  vices,  latiies  and  marking  gauges, 
'li.v.lniey  smdetijed  the  rou^,  coarse  lumber  so  that  it  could  be  used  in  the  interior  of  the 
Ifbtdldlngs  for  window  frames,  stairways,  banisters,  chests  of  drawers,  panels  and  lidded 
'=bi^es, 

plGriifnttmeiker 

;  Theea  were  the  highly  skilled  jointers,  and  these  colonists  produced  some  of  the 
llJiiiiieit  fUnUnire  ever  made  in  America,  The  most  common  woods  used  at  this  time  were 
the  pine  and  ^estnut  in  the  North,  and  in  the  Soutii  it  was  ma^olia.  These  wods  were 
||?/^€nti^l»  and  articles  produced  from  them  were  usually  quite  economical*  More  expensive 
4:  ttirniwre  was  made  from  maple,  walnut,  cherry  and  Honduras  mahogany.  These  articles 
Kjibftmi  were  adonied  with  iron,  brass,  or  copper.  The  more  popular  articles  produced  by 
prffie  cibinemaker  were  chairs,  chests,  tables  and  sideboards.  Many  of  the  articles  pro^ 
l^^f'^dUQ^  in  colonial  times  are  highly  prized  as  works  of  art. 

^Mu'  We  have  only  touched  on  a  few  of  the  occupations  or  trades  pursued  by  early  colonists* 
tej^wever,  we  should  mention  a  few  others,  such  as  the  brickmaker,  who  produced  the  bricks 
the  foimdations,  fireplaces,  streets  and  sidewalks;  the  chandler,  an  individual  skilled 
J  In  the  production  of  fine  candles  and  scented  soaps;  and  the  tinker,  an  independent  busl- 
1=  nessman  who  traveled  throughout  the  country  with  his  tool  box  (the  "pig")  and  repaired 

PiiWOoden  or  metal  objects  in  the  homes  for  the  country  people.  The  arrival  of  the  tinker 
;;Ws  eagerly  awaited  by  isolated  families,  inasmuch  as  he  was  their  chief  contact  with 
^i^ihe  outside  world  and  he  brought  them  news  of  what  was  happening.  Today  we  might  com- 
--^pare  this  craftsmati  with  a  roving  newspaper  or  television  reporter.  Other  craftsmen 
/  .^  worthy  of  motioning  are  the  miller  tobacco  cutter,  tanner,  hatter,  cobbler  or  shoemaker, 
and  the  tailor. 

Tools  are  the  technological  jewels  that  created  the  machines  which  developed  our 
preset-day  lifestyle.  Through  machines  we  are  able  to  expand  our  talents,  our  abilities 
/ ;  or  skills  and  our  production  poientials.    We  in  the  twentieth  century  depend  upon  the 
machine  for  the  production  of  better  and  more  economical  clotiilng,  food  and  shelter, 
V  •-     As  our  present  energy  sources  are  consumed  and/or  depleted,  it  will  become  neces^ 
sary  for  us  to  seek  others  to  supply  the  increasing  number  of  diverse  industries.  This 
should  not  be  observed  as  an  insurmountable  problem,  but  as  a  golden  opportunity  to 
p  ejEereise  tiie  ingenuity  for  which  Americans  are  known,  industrial  arts  teachers  should  be 
J  "pjfoud  erf  this  rich  heritage  and  make  every  effort  to  make  it  known  to  the  youth  of  this 
^  ' hattaa  and  encourage  them  to  strive  for  even  greater  technological  accomplishments, 
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Tools  of  the  Past— An  American  Heritage 

f i        Everett  Sheffield 

Hand  tools  have  helped  make  man's  civilization,  evolution  and  dev^elopment  possible. 
In  order  to  change  the  natural  resources  around  him  into  the  rudiments  of  life  which  are 

^  food,  clothing  and  shelter,  man  had  to  posseai  and  use  tools.  The  importance  of  knowledge 

about  tools  in  the  development  of  human  civilization  cannot  be  overlookes-  tools  were  im- 
portant  to  past  civilizations,  and  they  are  important  in  continuing  and  maintaining  society 
as  it  now  exists.    The  importance  of  the  knowledge  of  tool  use  in  today's  society  is  well 

r;.  Illustrated  by  the  technoiogical  advancomonts  rhat  have  come  about  in  the  twentieth 
century, 

J  America  our  first  century  began  in  turmoil,  with  only  a  small  part  of  the  nation 

settled.  Manufacturing,  travel  and  building  utilized  hand  or  animal  power.  Food,  cloth- 
ing and  shelter  were  a  major  concern  of  everyone.  That  first  century  eKperienced  the 
■r  full  impact  of  the  industrial  revolution.  Manufacturing  and  technology  developed,  and 
P  America  was  settled  extensively.  By  the  end  of  that  first  century  we  were  ready  for  the 
r  great  centennial  technological  exhibition  in  Philadelphia,  At  that  exhibition  the  mounting 
^.  marvels  of  American  ingenuity  were  put  on  display  before  the  world.  The  exhibition 
exemplified  a  sense  of  American  boldnesH  and  adventure.  There  was  a  national  convic- 
w]        tion  that  we  were  capable  of  doing  great  and  expanded  things. 

Industrial  arrs  had  its  beginning  at  that  exposition,  liducational  leaders  in  America 
^         saw  examples  of  European  training  techniques  that  spurred  them  on  to  develop  techniques 

1  much  the  same  as  we  find  in  today's  industrial  arts.  This  year,  1976,  is  not  only  the 
|;        bicentennial  of  our  nation  but  the  centennial  year  of  industrial  arts. 

U   ,  The  second  century  of  our  nation  bore  out  that  national  conviction  of  boldness  and 

2  adventure*  Our  nation's  sett  I  em  em  was  completed;  we  built  industrial  and  agricultural 
economies;  and  we  became  a  world  power  and  a  global  economic  force  without  precedent. 

"  During  the  first  century  of  our  nation's  development,  hand  tools  played  an  important 

^ .  role  in  everyday  life,  as  well  as  making  the  full  impact  of  the  industrial  revolution  pos- 
I  '  sible.  The  second  century  saw  the  west  settled  and  full  industrial  development  completed. 
■  ■■  Hand  tools  wore  indispensible  in  making  all  of  this  possible;  it  could  not  liave  happened 
-         without  those  tools  and  the  craftsmen  who  knew  how  to  use  them. 

K  Much  of  America  can  be  seen  in  our  tools  of  the  past.  For  purposes  of  study,  all 

I  tools  can  be  grouped  into  six  process  groups^  Abrading,  cutting,  drilling  and  boring, 
ff        holding,  measuring  and  striking. 


Abrading  tools  include  rubbing  stones,  grindstones,  bronze  files,  iron  files  and  today's 
g        modern  files  of  various  shapes.  Crude  naturally  occurring  stones  were  used  as  the  first 


lo^e  until  the  dlicovery  of  metal  provided  a  division  in  the  development,  Filei 
^foAm  onm  btwch  of  devalopmeiitp  and  grinding  scones  developed  as  the  other  branch* 
ib^d^g  proctis  Is  defined  as  foUows:  **To  wear  down  by  rubbing,  scrapa  off," 
Kf^f ^.[jgpdk  Bneydlc^edid  ^cUonary)  Abraiion  tooig,  as  with  most  other  toolSf  probably 
|i3^^:Witii       picking  up  bits  of  stone,  bonei  wood,  shell  or  other  handy  material  to  do 
^^  ^^iJfiBfe^  ^Sticks  were  probably  rubbed  with  a  rough  stone  surface  to  crudely  shape  them, 
g^^^  frte.  Brsn2€  Age  provi^d  a  new  material  from  which  to  construct  tools.  During  this 
fUeS;  much  as  we  Imow  Aem  today  appeared;  however,  the  use  of  bronze  files  was 
^^Mn'^  to  ihm  working  of  wood  due  to  ^e  relative  softiiess  of  the  mecal, 

yrti^  fte  ust  of  ir©n  became  popular,  files  acquired  a  new  meaningi  for  harder  mate^ 
l^^^tls  bidu^^  iron  itself  could  be  shaped.  During  the  Roman  period  of  the  Iron  Age,, 
5j;^,;ftl0S  became  common.  The  craftsmwi  of  the  Roman  period  used  files  of  many  sizes  and 

jba^s;  tills  Is  Indicated  by  many  finds  and  excavations  now  on  exhibit  in  museums, 
feyf:-      The  making  of  fUes  was  a  hand  process  until  the  nineteenth  century*  The  blanks  had 
^;prto'  b^  hammered  to  shape  by  hand.  The  teeth  of  the  file  had  to  be  cut  individually  by  hand 
ft^;  ^wiA  the  use  of  a  hunmer  and  chisel.  The  state  of  the  art  must  have  remained  much  the 
g?^  iame  for  many  hundreds  of  years  after  the  Roman  Empire, 

fcfe  T^^  step  in  tiie  development  of  the  file  is  machine  manufacturing,  where  the  fUe 
^|:^^a)^.  or  the  chisel  is  moved  aucomattcally.  Examples  of  early  machine-made  files  can 
^i<|vi;fii  observed  in  early  trade  catalogs. 

Modem  files  could  be  classed  readily  as  cutting  tools  because  they  are  very  efficient 
%  •  compared  to  their  predecessors, 

^:-„/r  :  The  industrial  arts  hand  tools  included  in  this  process  group  have  a  common  physical 
SK/^harscteriitic*  a  single  blade  or  edge  prepared  for  the  purpoie  of  cutting.  Since  die 
|-:",pu^oie  of  all  of  the  tools  in  this  group  is  to  cut*  Webster's  definition  of  cutting  may  give 
^r*;:*  more  detailed  description  of  their  function:  **To  severj  gash,  incise,  divide  into  parts, 
etc#,  with  or  as  with  an  edged  instrument;  as,  to  cut  bread,"  The  process  of  cutting  or 
|^;^vi^ng  into  parts  with  an  edged  instrument  has  been  used  for  hundreds  of  thousands  of 
iJ^f.  years, 

f^..  The  first  cutting  tools  were  no  doubt  Just  sharp  bits  of  naturally  fractured  stone,  but 
as  tiie  Pal^llthic  period  in  the  development  of  mankind  drew  to  a  closer  the  number  of 

J?^  cutting  tools  had  been  increased  to  several  more  sophisticated  stone  tools  including  the 
Icnifej  saw,  axe,  adz^  burin  (chisel)  and  scraper. 

^:  Drawknife 

?  The  earliest  example  of  the  drawknife  is  a  Roman  tool  illustrated  by  Aldred,  Another 
f  example  is  on  exhibit  in  the  Sta cents  Historike  Museetj  Stockholm ,  as  part  of  a  set  of 
fe:  ihl^uUders  tools  dated  to  950-1000  A,D.  Moxon  pictures  a  drawknife  among  his  car- 
I   p^ter  tools, 

^/  .  ■  ■     ■  \y 

i^ The  modern  metal  spokeshave  was  popularized  in  America  in  the  mmddle  of  the  nine* 
f-^  te^th  century, 

%  - ' 

I  Pfenes^ 

;f         A  widely  used  tool  that  functions  much  as  the  drawknifej  spokeshave,  and  scraper  is 
vtiie  plane»    The  first  plane  was  possibly  a  chiseUlike  tool  inserted  in  a  block  of  wood, 
>  The  earliest  known  planes  were  found  in  Pompeii  and  date  from  79  A,D, 
ilK       Planes  remained  much  the  same  for  centuries*  but  with  the  dawning  of  the  Industrial 

II  Revolution  in  the  latter  half  of  the  eighteenth  century,  the  next  logical  step  to  take  was 
i;;^;  factory  production  of  the  plane.  About  the  time  that  the  plane  was  well  into  the  Industrial 
^\  Revolution  (shortiy  before  1800)  a  change  was  made  that  affected  all  bench  planes.  This 
|*r  was  tiie  introduction  of  the  double  iron  to  aid  in  the  breaking  of  chips, 

i^^M^,  Anoflier  improvement  which  brought  the  plane  close  to  today*s  in  physica^  □tructure 
|iS)wai  the  patenting^  by  H,  Knowles*  of  the  all- metal  plane.  This  patent  was  issued  in  1827, 
&  but  all'^metal  planes  were  not  popular  until  the  latter  part  of  the  nineteenth  century, 

■  The  next  development  which  gave  the  plane  fine  adjustability  was  Qaley's  patent  of 
^-'i867,  A  knob  that  moved  the  blade  up  and  down  was  the  basis  of  this  improvementi  Metal 


parts  were  included  in  Eha  adjustment  mechanism,  but  the  baae  of  Baley's  plane  was  stUl 

The  davalepnient  of  the  hand  plane  reached  its  highest  level  near  the  end  of  the  nine- 
tt^A  century;  machines  were  commonly  doing  much  of  the  hand  work  by  that  time* 

Oiiieli 

The  ^chisel,  like  many  of  the  hand  tools  now  Uied  in  industrial  arts  programSi  origl'* 
nated  In  tiie  Stone  Age*  EKamplei  of  Stone  Age  chisels  called  burins  are  a  type  of  blade 
tool  which  wag  well  established  40j000  years  ago. 

Chiaals  of  the  Ground  Stone  Age  (Neolithic  Scage)  have  an  appearance  similar  to 
gouges  currently  used  in  Induatrial  arts  laboratorleSj  except  for  the  handles. 

As  the  Bronze  Age  progressed  and  the  process  of  casting  was  improvedi  variation 
was  possible  in  the  manufacture  of  chisels.  Tang  chisels  and  socket  chisels  now  used  in 
Indus  trial  arts  programs  had  their  origins  as  bronze  tools* 

The  earliest  use  of  iron  from  which  to  make  chisels  has  been  traced  to  a  hoard  of 
Assyrian  tools  found  by  Petrle  at  Thebes,  Egypt,  that  date  to  the  eighch  century  B.C*  As 
with  other  tools,  the  Romans  developed  chisels  to  quite  a  high  degree*  There  is  very  little 
to  say  about  the  development  of  the  chisel  between  the  Roman  period  and  the  time  of 
Moxon,  A  comparison  between  Roman  chisels  and  those  shown  by  Moxon  in  Mechajiji 
Exercises  makes  this  quite  evident.  There  appears  to  be  little  improvement  in  chisels 
from  1877  to  the  presents  as  is  typical  of  most  hand  tools  now  in  use. 

The  exact  origin  of  the  saw  seems  to  be  surrounded  by  controversy.  Three  wriiers 
refer  to  flint  saws,  and  one  writer  (Goodman)  contends  that  flint  saws'*  were  not  really 
saws  at  all. 

The  dawning  of  the  Bronze  Age  brought  an  introduction  of  metal  saws  along  with  the 
other  metal  tools  that  have  already  been  mentioned.  Metal  saws  are  dated  to  as  early 
as  2,000  B,C, 

iron  saws  date  from  600  B.C^  These  early  iron  tools  were  Assyrian  saws  found  at 
Thebes  and  are  of  the  pull  type  which  were  much  like  their  bronze  predecessors.  The 
Romans  developed  the  saw  quite  extenaivelyi  Just  as  they  invented  and  improved  many 
©Aer  tools. 

The  saws  of  the  Romans  consistedof  small  knife-like  saws,  small  frame  saws^  larger 
frame  saws  for  sawing  lumber  into  boards,  and  smalU backed  saws*  The  Industrial 
Revolution  appears  to  be  the  changing  force  that  aided  widespread  production  of  saws 
and  odiar  tools, 

DRILLING  AND  BORING 

The  exact  origin  of  drilling  and  boring  tools  is  hidden  in  the  Stone  Age,  but  it  is  known 
that  the  blade  tool  industries  of  40|TO0  years  ago  contained  drills  or  awle. 

The  pump  drill,  said  to  be  devised  by  Stone  Age  man,  has  continued  in  use  to  the 
preient  century  and  is  also  in  use  by  sculptors  and  those  specializing  in  repair  of  china, 

Anodier  drilling  and  boring  tool  that  was  devised  many  centuries  ago  is  the  auger  bit* 
The  auger  was  not  known  before  the  Roman  period.  The  auger  of  the  Roman  period  was 
not  a  spiral  auger  as  is  used  in  today's  industrial  arts  shop,  but  it  was  a  pod  auger* 
Credit  for  invention  of  the  spiral  auger  is  given  to  Ezra  L'Hommedieu  in  1809, 

HQLDINQ 

The  first  obvious  holding  device  used  by  man  Is  the  hand,  which  of  course  is  not  a 
tool.  It  would  also  be  difficult  to  classify  cord  or  leather  thongs  as  tools,  although  it  ia 
almost  certain  that  wrapping  and  tying  was  used  quite  extensively  by  Stone  Age  man,  A 
Stone  Age  application  of  wet  hide  for  the  purpose  of  mending  broken  articles  is  discussed 
and  illustrated  in  the  1894  Smithsonian, Report, 

Holding  takes  the  form  of  two  types.  The  first  is  the  use  of  C-clamps  and  hand  screw 
clamps  for  temporarily  fixing  two  or  more  pieces  of  material  in  place  during  assembly. 
The  second  type  of  holding  is  accomplished  by  using  a  screwdriver,  a  wrench,  or  the 
^iers  to  hold  screws,  bolts,  nuts,  and  other  fasteners  for  increased  leverage  while  in- 
stalling or  l^sening  diem. 


^yelopmant  of  the  prototype  of  the  modern  C-clarnp  waa  dependent  upon  the 
rt^pmw     the  screw,  which  was  well  known  in  antiquity  but  wai  not  applied  to  tool  a. 
I^S&^limlted  applicstion  reiarded  the  development  of  theC-clamp,  that  used  the  screw,  to 
Vjlvniuc^  more  ree^t  time  in  history,    A  common  forerunner  of  the  modem  C^clamp  is 
pJp^jpQSed  by  Goo^an  to  be  the  hoi  tost,  dating  from  its  application  on  the  Roman  bench, 
i^S^^v^f^tog^^^iRg  availability  of  efficient  machinery  for  screw  production  apparently 
j^t^i^flit  i^eloj^^t  of  a  device  referred  to  by  Knight  as  a  screw-clamp  which  is,  in 
^  ^  M^iQ^t  a  C-'Clainp,    One  variation  offered  in  the  catalog  inacribed  with  a  patent  date 
^^1872  li  eaU^  the  "Hammer  and  Co.*s  adjustable  clamp.*' 

l^":  1  ^^ClMipB  wooden  screws  and  the  appearance  of  the  modern  hand  screw  clamp 

||^0re  ■  offered  for  sale  in  1877,  The  screws  of  the  early  all-wood  clamp  are  standard 
Sf  i^^ht  hand  cut  ttie  entire  lengA  of  both  screws,  which  would  indicate  that  the  clamps  were 
l^^of  quick  adjusting  as  Is  the  modem  clamp  found  in  industrial  arts  shops.  Hand  screw 
gr^amps  widi  iteel  screwi  were  offered  in  1896,  along  with  clamps  having  wooden  screws, 
fi'-Ai  about  five  cants  per  clamp  higher. 

^j^i  •  •  Thm  process  of  determining  specific  dinienslon,  capacity  or  size  of  an  object  or  mate^ 
Cf'i^^  iB  measuring.  The  system  of  measurement  was  almost  certain  to  have  begun  with 
\  pitti  makirig  standardized  tools  and  crude  dwellings.  There  is  conjecture  that  earlieit 
^timaasUremwt  are  those  that  were  jde rived  from  the  limbs  of  man.  This  conjecture  is 
^.  jtoora  to  have  been  applied  in  ancient  Egypt  beginning  about  30M  B,C,  The  unit  of  measure 
g'clavaloped  and  stan^rdiEed  at  this  time  was  called  the  cubit  and  was  the  lengtii  of  man's 
|-fcrearm  tiom  the  point  of  the  elbow  to  the  tin  of  the  middle  finger  of  the  hand, 

J  Tha  major  industrial  arts  measuring  tools the  folding  (zig^2ag)  rule,  push-pull  rule 
Ji  aad  circumfefOTce  rule=-  havei  in  generalg  made  their  appeflrance  during  much  more  re- 
bent  periods  of  time  than  many  other  tools  of  the  industrial  arts  shop.  The  folding  nile 
g  and  push-pull  rule  are  made  collapsible  in  an  attempt  to  provide  compacmess  and  yet 
I  i^ver  several  feat  when  measuringp  A  very  early  attempt  at  providing  compacmess 
;  dates  from  1400  B,C.  The  use  of  a  knotted  rope  Is  shown  in  a  wail  painting  at  the  ancient 
;  ::Eg]^tlan  Abd  el  Qumai  finely  reproduced  on  the  cover  of  the  booklet  Man  and  Measure 
^/  by  Mattiiews, 

Definite  examplei  of  folding  rules  from  the  Roman  period  are  on  exhibit  at  the  London 
?f  Musaum  at  Kensington  Place,  the  National  Museum  of  Whales,  and  also  at  Cardiff,  Lyons* 
y^^urleh  and  Naples.  These  early  Roman  tools  were  of  bronze,  usually  one  foot  long  and 
.  hinged  in  the  middle.  The  use  of  the  folding  rule  may  hove  been  lost  during  this  period 
:  due  to  what  are  called  straight  edges.  An  example  of  a  bronze  folding  yard  rule,  hinged 
•  In  tiie  middle  and  carrying  a  date  of  1634,  is  illustrated  in  Man  and  Measure. 
;  Mass  productton  of  the  four'* fold  boxwood  brass -bound  two  foot  rule  was  begun  about 
1840,  The  four^foldrule  was  quite  popular  during  the  latter  part  of  tiie  nineteenth  century; 
=.^many  variations  and  styles  are  available  in  old  tool  and  hardware  catalogs. 

The  four-fold  rule  does  not  remain  a  popular  type  of  folding  industrial  arts  measure 
.tag  tool,  but  has  given  way  to  the  zig-zag  rule.  The  origin  of  the  zig*zag  rule  is  referred 
.  to  by  Wyatt  in  the  following  quote;  The  zigzag  rule,  in  Figure  84B,  waa  first  made  In  this 
.vGountry  by  the  Stanley  Company  in  1899,** 

=  :       A  rule  even  more  compact  is  the  push-pull  rule;  it  is  also  a  major  industrial  arts 
hand  tool. 

Another  group  of  tools  that  are  considered  to  be  of  major  importance  in  industrial 
:  arts  ara  the  squares.  The  origin  of  the  try  square  for  trying  or  inspecting  and  guiding 
^iS:?eertain  to  have  begun  as  early  as  1490  BX,  with  the  ancient  Egyptians,  Knight  has 
^  illustrated  a  wall  Inscription  from  Thebes  that  includes  a  square  that  rou^ly  resembles 
f;^^e  outiine  of  the  modem  try  square.  The  general  quality  of  ancient  Egyptian  architecture 
Wmd.  crafts  would  have  practically  demanded  some  sort  of  squaring  device. 
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The  Roman  use  of  squaring  devices  resembling  the  try  square  is  evident  when  ex= 
amples  ar€  obierved. 

Squarei  of  the  Roman  type  were  in  uge  throughout  the  Middle  Ages,  but  they  varied 
somewhat  in  deia.il  because  they  were  usually  made  by  the  craftsman  them i elves. 


it  does  not  tax  the  imagination  unduly  to  think  of  striking  tools  as  being  the  first 
tools  used  by  man.  The  first  striking  tool  could  have  been  a  sticki  stone  or  bone  used 
for  unknown  tasks. 

Definite  dating  of  the  hammer  stone  to  earlier  than  500,000  years  ago  does  indicate 
that  striking  implem.ents  were  among  the  first  tools  usewi  by  man.  The  universal  nature 
and  simplielty  of  striking  tools  added  greatly  to  their  widespread  use. 

The  use  of  ground  stone  hammers  did  not  end  with  the  advent  of  the  Bronze  Age, 
evidently  because  the  weight  and  hardness  necessary  for  most  hammer  applications  could 
not  easily  be  achieved  by  this  metaL 

The  use  of  iron  for  hammers  wns  evidently  more  popular  because  of  the  greater 
hardness  of  the  metal,  Petrie  illustrates  un  iron  hammer  dating  from  the  fifth  century 
B.C*  that  was  found  during  his  years  of  digging  in  Ivgypt.  lie  refers  to  this  tool  as  being 
produced  by  Greeks  who  were  camped  in  Isgvpt, 

Cteiw  Hammer 

The  use  of  iron  for  hammer  heads  was  continued  during  the  development  of  Koman 
civilizationi  since  examples  of  Roman  hammers  have  been  found.  The  Romans  also  appear 
to  have  developed  the  iron  claw  ham  me  r^  which  is  one  of  the  major  industrial  arts  hand 
tools  for  striking. 

The  earliest  claw  hammers  appear  to  have  been  quite  short  in  the  lengtli  of  the  eye* 
which  would  have  created  problems  with  loose  and  broken  handles.  This  problem  was 
remedied  pattially  in  Medieval  Is u rope  by  extending  ihe  iron  of  the  hammer  head  back  on 
both  sides  of  the  handle  and  riveting  the  handle  between  these  two  cn  tens  ions,  thereby 
screngthanlng  the  weak  part  of  the  handle. 

Later  development  of  the  claw  hammer  includes  improvements  of  steel  alloys  and 
the  use  of  hollow  steel  and  fiberglass  for  hammer  handles.  The  use  of  the  improved 
steels  and  steel  and  fiberglass  handles  makes  the  modem  claw  hammer  found  in  today *s 
industrial  arts  shops  almost  indestructible. 

CONCLUSION 

Historical  tool  development  seems  to  be  a  neglected  part  of  the  industrial  arts  cur- 
riculum. 

Tool  development  and  standardisation  played  an  important  role  in  the  advanced  de= 
velopnient  of  mankind.  The  concept  of  standardization  originated  during  the  Stone  Age 
when  man  began  to  make  tools  almost  exactly  alike  each  time*  When  man  was  able  to 
standardize  tools,  lie  had  a  preconception  of  how  the  tools  were  to  be  used* 

The  discovery  of  bronze  and  the  Bronze  Age  resulted  in  modem^appearing  tools, 
iron  and  the  Iron  Age  resulted  in  some  tools  that  were  complete  in  development  and 
modem  in  function. 

The  Industrial  Revolution  created  conditions  for  a  vast  change  in  some  tools  and  also 
created  a  need  for  the  invention  of  others.  Many  of  the  current  tools  that  had  their  origin 
during  or  after  the  Industrial  Revolution  were  complete  in  development,  with  little  or  no 
additional  change  required, 

TTOL  COLLfCTINO  ^ 

Mmy  people  are  collecting  old  hand  tools  today.  Some  people  find  history  in  toolsr 
otfiers  find  beauty  and  still  others  find  enjoyment  in  using  some  of  them. 

With  increased  interest  in  thisactiviiy,  thecostfor  the  product  is  certain  to  increase. 
Antique  shops,  garage  sales  and  auction  sales  are  typical  sources  for  the  amateur  or 
ierious  collector. 
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Women  in  I.A. 


Industrial  Arts  and  Nontraditional  Occupations  for  Women 

Herbert  A.  Anderson 

Last  fall  a  friend  and  perBonncl  manager  of  a  moderately  large  Hrm  came  to  our 

'"'S'  is  not  T?alk  oS  affirSe  actlon'nor  equal  rights  legislation,  although  that 
piece^negi.laty  h«  had  it  impact  upon  education  and  meeting  .ocietal  needs.  1  hope 

in  our  programs!  I  had  lunch  with  anlndustrial  art.  department  chairperson  from  a  nearby 
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^^^hMT^i^S'^'T^^'V'^^''-  '"dicate  that  today  there 

NIW  POPULATION  lASS 

and  S"  touJe'Sldu^ri^l  "^f 'iv''  only  concerned  with  our  own  employment 

■    society  is  the  ^tinS  InlSt^Hl  ■^""'""y  ^T'  ''"P""'"  «  o"*" 

If  vve  can  ittra^  '"™«'rial  arts  has  to  mcreasmg  the  natlon'a  human  reaourcee 

wel-^".S  .^Srr^  Jflf  J«  I™.  -  ^"1  dcu^ble  the  population  baae  from  S 
but  It  has  the  potential  ciJali^^nS^^r^^^e  "^^^ 

shae^clS  ^Hr'^LfHc^^'u  P'"*^'"  " "  "^^  »"  "oat  Jobs  wherein 
Its  lead  anicl?^w  d^SrS  Sne.^  °f  Xlm Magazine  devotes 

Flight  Engineer  Sandra  SimLnt  t  V  f  m  many  occupations.-  "Braniff  Airways 
Engineer  EvS  Ne"w"i '  ""S  YoV ^ll^Womin-T""^^^  ' ' '  ^o<^°^od^ 

Wyatt,  Womfln's  Affairs  n  rector  of  fhe^i  onn  "^.  1,    k1  ' '  -  ^^die 

man  Union.  -mmari.es-the"°JiS'X^"SS^?f?f;^^^„|"-^" 
^.«d  as  full  partner«  =  at  home,  at  work  and  in  t^e  [J^^tS^ 

What  can  be  done  to  encourage  women  to  consider  non-tradiflonaj  ^t^ers? 
ATTRACTING  WOMEN  TO  INDUSTRIAL  ARTS 

are  Slfv  -'""l'"  "  f  "'^P"'"  industrial  arts  teaching  career.  If  we 

SnLK^S'Sf  dlllaSl^'SS:'  'rS'l^r^'  comfortable 

ATTITUDE  TOWARD  WOMEN  ENOAOSD  IN  NON^TRADITIONAL  OCCUPATIONS 

folIow"a^noche"'p^™'h^llMl'°"^  '°  =°""e  of  events  while  girls 

are  homf  «rln7fo"  tSem  an  i  ?  A"  '"'""""'^  mothers  in  most  families 

clothing  -  "  8o  to  work.  Toys  tend  to  diicriminatc.  as  do 

Male  dgmlnoHgn  as  prlnfed; 

Fo^^         ^'    ^!  fhorh^i  survived  hoi  had         ip„ial  obi lify  ,hrt  hai  helped  It  fo  .urvive 
menti)    Phyiically,  man  It  no  moteh  for  many  kindi  of  onimali,  ond  he  li  nof  Ull  proteited  bv 
sneireri,  clothing  ond  other  wayi  to  protect  and  fesd  htoself. 
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Man  hm  eno^htr  ablllfy  which  has  helped  him  iurvive^  This  is  his  abllify  to  sptak^  fo  uia 
laifUega*  By  yiing  Isnggage,  mm  Is  able  to  txpr^ss  ideas  and  to  moke  fhim  kn@wn  his 
VttldvMWit  ir^  this  wyy,  intdiytduall  snd  groups  of  men  are  able  (3  take  advanrnge  sf  new  Idem 
oad  f O  pf^flt  by  th«  fgeeeiHl  and  the  miiteikei  pf  others. 

Female  domlnc^ion  gs  revliedi 


V,)- 


{very  klrnJ  of  life  thaf  hsi  survived  has  hod  some  speelol  gbility  that  hei  helped  it  to  survive* 
For  woman^  one  speelol  qyaltty  hes  bean  her  sbillty  to  reoion  (to  think  logieolly,  to  moke  judg- 
mtnti).  ^hyiieallyj  womon  is  no  mstch  for  many  kinds  of  onimols^  and  she  ii  not  well  protected 
^by  nature  ffom  the  extreme  ehonges  in  weather*  lut  her  ability  to  reason  hes  led  her  to  invent 
shelters^  olathing  end  ether  ways  to  protect  and  feed  herself* 

Woman  hat  anothef  ability  which  has  helped  her  Hjrvive,  This  is  her  ability  to  speaks  to  use 
lenggeges  By  using  language^  woman  Is  able  to  express  Ideas  and  to  make  them  known  to  her 
fellewwaman.  In  this  wsy^  Indlvidyals  and  groups  of  women  ore  able  to  take  advantage  of  new 
Ideat  end  le  profit  by  the  successes  and  the  mlstokes  of  others^ 

Unbtaaed  es  reylsedi 

Every  kind  af  life  fhof  has  survived  has  hod  some  special  ability  that  has  helped  it  to  survive^ 
For  people,  one  ipeciet  quality  has  been  our  ability  to  reason  (to  think  logically,  to  make  judg- 
ments)^  Rl^sleally,  we  art  no  match  for  many  kinds  of  animals,  and  we  ore  not  well  protected 
by  nature  from  the  extreme  changes  In  weather.  But  our  ability  to  reason  Has  led  us  to  invent 
shelters;  clothing  end  other  ways  to  protect  and  feed  o^^rselvei. 

We  have  qnother  ability  which  has  helped  us  suryivtf.  This  is  oyr  ability  to  Ipeok,  to  use 
lengwege.  iy  using  language^  we  ere  able  to  eicpress  ideas  and  to  moke  them  known  to  each 
other,  in  this  way.  Individuals  and  groups  ore  oble  to  take  advantage  of  new  Ideas  and  to 
profit  by  the  successes  and  mistakes  of  each  other* 

In  her  report,  Ms,  Harycki  makee  the  following  comment  about  the  revisions: 

Although  the  first  version  is  the  m^t  common  to  many  earl/  I  hoped  to  show  how  strange  It 
sounds  to  me  by  writing  the  second  version  for  contrast*  We  ask  girls  to  Involve  1  hem  selves  In 
a  "man's*  world,  yet  we  don't  include  them  In  its  language.  It  is  as  if  we  soy  one  thing  and 
daanothera  We  went  women  In  technology,  yet  we  resist  It,  Granted  we  don't  hove  e  mental 
Imoge  of  females  as  octive^  competent  electricians  or  mechanics  or  Industrial  leaders,  but  why 
net  use  language  which  encourages  their  participation  Instead  of  language  which  talks  only 
about  the  "world  of  men"?  Why  very  subtly  reinforce  on  old  destructive  custom  when  we  could 
be  encouraging  new  growth  for  both  boys  end  girls? 

Once  the  coed  finds  herself  in  the  power  laboratory^  how  do  the  male  atudenti  react? 
Several  interviewed  indicated  that  once  she  proves  she  can  perform  as  well  as  or  better 
than  the  male  peersi  she  is  accepted;  the  male  instructor  can  present  more  problems, 
since  he  has  not  intemalized  the  need  for  changing  his  approach  to  working  with  a  class 
of  both  sexei.  This  is  especially  true  as  the  first  two  or  three  coeds  enroll  for  a  claii* 
Unknowingly  he  may  focus  attention  upon  them  with  casual  remarks  such  aSi  "Now  that 
we  have  some  girls  in  class,  watch  your  language;"  or  he  may  tell  a  Joke  which  focuses 
on  women.  He  may  give  the  coeds  extra  help,  which  tends  to  identify  them  and  thereby 
embarrass  them*  Most  of  our  male  industrial  education  teachers  who  have  not  had  coeds 
enrolled  in  their  classes  will  be  vulnerable  to  destroying  the  climate  which  would  en^ 
^sourage  females  to  enter  non^  traditional  areas. 
'  Fiw  school  counselors  have  made  the  transition  to  consider  girls  for  training  to 
fill  positions  formerly  dominated  by  men* 

Throughout  the  entire  nation  in  1972-73*  8,543  students  received  baccalaureate 
degrees  with  majors  in  industrial  arts,  vocational  and  technical  education;  228  were 
awarded  to  women.  This  Indicates  that  less  than  three  percent  of  the  teachers  in  these 
fields  who  are  available  for  employment  in  secondary  schools  are  women.  In  1970-71, 
'only  1.5  percent  of  the  total  degrees  in  these  majors  were  awarded  to  women.  By  percent 
*.£here  has  been  growth,  but  the  number  is  still  remarkably  small, 2 

University  freshmen  women  report  that  the  one  person  who  had  the  most  Influence 
on  goals  and  aaplrations  as  a  role  model  were  first,  mother,  second*  a  woman  teacher. 
Outstanding  professional  women  in  the  community  also  ranked  high. 3 


?;^iB€Wfil  xe^BOuB  \mvm  been  offered  to  axplain  women's  general  failure  to  advance  into 
^1*^  r^sponaiblei  better  paid  Jobs,  deaplta  the  fact  that  they  constitute  38  percent  of  the 
^orcG,  On  closer  examination,  mapy  of  these  explanatione  turn  out  to  be  more  mytii 

4'\M@min  sfe  Inttfiediuein  uisuited  for  profeiiiorKil  worJc." 

Swdles  ghow  that  mo  thirds  as  many  females  as  males  among  lith  grade  students 
!Jtest#d  have  engineering  aptitude.  Women's  lack  of  professional  and  technical  training 
"  does  not  follow  from  a  deficit  in  potential  ability,  but  rather  from  education,  counseling 
/and  the  gmieral  iocializaiion  processes  that  direct  women  away  from  such  careers. 


"Woftian  are  phyiieally  unsuited  for  nfwny  Jobs," 

fe: 7;  Specific  aptitudes,  including  finger  dexterity  and  hand- eye  coordinationi  required  for 
fe>-  *  number  of  crafts*  arefoundas  frequently  among  female  as  male  students.  As  to  weight- 
jp^^r^r  Jifdisg  ability,  men  on  the  average  are  stronger  than  women,  but  clearly  there  is  some 
^,;,v  €>veriapg|pg^  with  some  women  being  stronger  than  some  men*  (The  Equal  Employment 
;  =  OpporfSiity  Commission  is  taking  an  increasingly  critical  look  at  any  claim  of  sex  as 
P:"  a  "bona  fide  occupational  qualification.") 
W-,-  '  "     .  ■ 

r'*Women  sri  emotioncrlly  muuiXmd  for  ©xteutiv©  work." 

V  Even  profassional  opinion  is  divided  on  this  point,  but  doctors  point  out  that  men  as 
;-Well  as  women  have  physical /emotional  problems  which  interfere  with  their  work.  They 
p:.  assert  that  it  is  no^  the  case  that  all  women  have  difficulty  performing  work  during  men« 
il  strual  periods  or  menopause.  Studies  by  Dr,  Estelle  Ramey  of  Georgetown  Medical  School 
;C    have  proved  repeatedly  that  women  stand  up  to  stress,  on  the  average,  bwer  than  men  do, 

'Woman  don't  have  to  iipport  famillis," 

^  Most  women  do*  in  fact,  work  to  support  themselves  or  others,  Ninetten  percent  of 
>wrking  women  are  widowed,  separated  or  divorced;  22  percent  are  single;  and  25  percent 
have  husbands  with  annual  incomes  below  $7,000, 

"Women  hove  a  higher  rate  of  absentetlsm/' 

I':  '        'Two  major  studies  show  there  is  a  very  little  over-all  difference  between  men  and 
/  ^   women  in  this  regard.  In  one  study,  the  annual  time  lost  due  to  illness  or  injury  was  5,6 
days  for  women,  5,3  days  for  men;  in  the  other^  it  was  5,3  days  for  women,  5,4  days  for 
^; :  men. 

|jr^=.  *'Wemen  aren't  ierlously  attaehed  to  their  Jobs." 

Over-ail  turnover  rates  are  indeed  higher  for  women  because  they  are  dispropor- 
tionstely  represented  in  lower  occupations,  where  turnover  is  highest  for  both  sexes. 
V"^ V  When  compared  with  men  in  similar  occupations,  howeverj  women's  turnover  rates  are 
only  marginally  different.     In  terms  of  occupational  mobility,  men  change  jobs  more 
V  .  frequently  than  women  (10  percent  vs,  7  percent).  Women's  work  life  expectancy  is,  on 
1^:.  average,  only  25  years  compared  with  43  years  for  men.  However,  between  1900  and 
|.;  i^^O  it  more  than  tripled  (from  6,3  years  to  20,1  years),  and  it  is  still  increasing  rapidly. 
Clearly  there  is  evidence  that  tends  to  overthrow  or  seriously  modify  many  of  these 
p^^r -preconceptions.    One  must  conclude,  therefore,  that  the  real  reasons  for  the  failure  of 
'p-    qualified  woman  to  advance  more  on  an  equal  footing  with  men  are  to  be  sought  in  cultural 
j_. :  tiases  and  structural  discrimination  in  employment, 

i  ~  aUMMA^Y 

•f/  .     This  paper  wes  not  meant  to  focus  on  equal  rights  issues,  but  of  necessity  it  had  to^' 
^^J  describe  conditions  as  they  exist  concerning  equal  rights  for  women.  Women  can. gig- 
1:  .  nificantly  Increase  human  resources  in  this  nation  if  given  opportunities  for  training  and 
|v  loclety's  acceptance, 

gf  A  new  ^pulation  base  is  provided  by  women  for  industrial  ari^,  but  the  rate  at  which 
il/f  we  attract  girls  to  industrial  ar..^.  is  almost  in  direct  proportion  to  the  number  of  women 
S^.-  who  can  be  attracted  to  teaching  Industrial  arts,        #r  ^  t'l 
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Mt^tf^rihmen  Women,  ^^'^^^'^^nearic.  M^th  1972,  p.  7. 
f-.  W-  juHtneSB  Environment  Studlfl.  uenerm  c,  , 

^fc^r^  U  D«».  of      SrtooUf  Industry  .nd  T^hnolw     .h.  Un,v.^^^ 
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IfJciatiori  Business 


^[^tM  of  the  Representative  Na 

_f 'bohald  L.  Rithbun 


tlonal  Assembly  Business 


23.         Oes  Moines.  Iowa 


Wimam  Scarborough,  North  Carolina,  aeconded 

Motion  passed. 


^  Charles  Farhart.  Ohio,  lecondaa.  P^^^®"^^^^ 


Frank  Ingram,  Michigan, 
MoEion  paiied. 


Ktnnadi  Sehank,  New  York  a^if^H  i#  «  ,  '  ' 

the  cost  of  servicing  thele  m 'mbl^  ri'  m  S*"!!'  '"^^^  had  been  done  to  determine 
P«^™e  and  a  re^A  ^^^^^^m^^^^^^^ 

c™,n.  percent,,  ^  -  ^S^I^S^ 

I,  SSt/^S  th^'SjrSSL  S^l'i^S^^^f •  — « ^he ; 

SntS'Silhatbe"S  Marf  "w^l^^"  T''"'^  Rathbun.  He 

:     cre.ee  In  regular  membership  Edwaldlen^  piorMa  '"'"f        «  ^l.T  percent  ll  r 
repon  as  presented.    He  also  comnHmf      '  f^^*^'''^.  moved  to  accept  the  memberihlB  « 

and  the  Membership  Confmiltee  ^or  SiK^frtfany?^^^^  the  executSTreew? 

-  =°"5''=""ons  that  produced  this  m- 
I  Wiuiam  Scarborough  seconded, 

'    Ai,H   B  J  Motion  passed. 

-  coming  year.  They  are^  " "  "Pon  »  review  hii  goals  for  the 

r  a?Shi'c^S~  ""-.gecommitteeactlvit,esund.rthe  dynamic  le.de.- 

m^lld^caSlS  ,;3:S7  Arts  i„volvMg:teachers. 

Ir^lrL'sli'Sm^"'  ''''         -"^-"-ofthe  Association,  past  officers 


iS2 


Il^bygh  closer  worktog  relationships  with  other  national  asiociations  and  to « 


"%^^";Improye  communication!  between  the  Association  and  state  asiociations*  Uie  of 
%y/thevGotnmitteegrana  is  an  example. 

^V^^  Kelnstltute  an  educational  packet  service  for  teachers  and  provide  increaied 


.■,j^tf|cher  services 


MAiis^lJa  Glaijfj  New  York,  moved  to  accepc  the  president's  report, 
(Lewis  seconded. 


Motion  passed. 


viire^igd  .  Hgusf  _Qf  Delegates  Policieg  and  PrQeedures  Manual,  as  included  in  the 
IT^^^  was  ,:^alled  to  the  attention  of  the  delegates  with  a  request  that  they  read  it  thor- 

^C^f.^pltttfons  were 'brought  before  the  Houie,  The  parliamentarian  offered  a  frien^y 


Q^er  chat  onQe  a  resolution  is  placed  on  the  floor,  it  belongs  to  the  House  and  may  be 
Sroded* 

^^^d  HicketCj  past  president,  moved  the  adoption  of  Acknowledgment  Eesolutions  A<^76^1 
^^©ligfi}i\-76-13,  (Appendix  A) 

_ert  Thrower,, New  Jergeyj  seconded.  Motion  passed* 

l^nsUd  Hackett  moved  the  adoption  of  Standing  Resolutions  S=76-l  through  S=76-9,  (Ap- 
p^disc  B) 

ipMlxles  Benshettler,  Pennsylvania,  seconded.  Motion  paised* 

^^njdd  Hackett  read  the  following  Current  Resolutions,  (Appendix  C)  He  moved  the 
ptoptfbn  of  C-76-1, 

"  iis;^Wrksen,  Caiifornia,  seconded.  Motion  passed, 

ijtenald  Hackett  moved  the  adoption  of  C-76-2. 

^uisell  L»  Keeton^  South  Dakotai  seconded.  Motion  passed. 


lobnald  Hackecc  moved  the  adoption  of 
pRqbert  Duren,  Wisconsin,  iecondedp 

li^aura  Lewis  made  a  friendly  revision  to  change  the  word 
Ithroughout  the  resolution. 


Motion  passed. 

'meeting"  to  "conference" 
Revision  approved. 


|fe-76-4  was  read.    Frank  Ingram  asked  who  determined  the  amount  of  money  spent  for 
.^the  annual  conference,  Alvln  RudisiU  replied  that  the  Executive  Board  did  so*  Carl  York 
'fi|urther  clarified  this  by  saying  that  the  money  which  is  appropriated  is  given  to  tiie  local 
^j^Planning  Committee  which  is  responsible  for  the  wise  use  of  the  funds,  Robert  Thrower 
''iitated  that  he  had  participated  In  a  former  conference  and  appreciates  the  need  for  money* 
however^  he  favored  defeat  of  the  resolution  and  referral  of  further  discussion  of ^^e^ 
itenount  to  the  Executive  Board,    Glen  Fuglsby,  Waihlngton,  seated  that  he  wished  the 
rfiolution  to  be  defeated.    John  Gallinelli,  New  Jerieyi  stated  that  there  Is  a  need  for  a 
funding  formula  based  on  anticipated  income.    He  suggested  that  past  participants  of 
'Conferences  draw  up  a  fonnula,    Vincent  Kutemeyer,  Louisiana,  agreed  with  the  need 
plan  aheadj  but  stressed  that  there  was  no  time  to  negotiate  C^76-4  since  the  time 
JijLement  for  New  Orleans  was  too  short,    Frank  Ingram  remarked  that  because  14,000 
''[ilpllars  is  anticipated  as  Income  for  the  planning  Committee,  it  does  not  necessarily 
fdUow  that  it  will  be  needed  or  spent. 

'Att^roll  call  wai  requested:  aye,  35:  nayg  49.  Motion  defeated. 

tci-  ■  - 

flG^76^5  was  read.  James  Good,  New  Yorkg  opposed  the  resolution  because: 
1.  The  Executive  Board  has  not  said  an  increase  la  necessary. 
The  Association  is  In  the  black  for  the  first  time  in  a  long  time. 
The  Association  needs  numbers  and  increasing  the  dues  would  diseourage  mem^ 
bers  and/or  prospective  members,   Allen  Bama,  Virginia,  author  of  the  resolu* 
tion,  said  that  the  intent  of  the  resolution  was  only  for  the  Executive  Board  to 
consider  the  posilbie  need  and  practicality  of  the  dues  increase. 
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lifl^aiidlni,  Arizona^  moved  that  C-76-5  be  accepted, 
^krdiCenyon  ieeonded.  Motion  defeated. 

#^7^*^0  wat  read.  The  consetiius  among  the  delegates  was  that  jince  many  of  the  buii^ 
Leas  item i  presented  to  the  Houie  of  Delegates  are  not  known  until  ehortly  before  the 
iaeeting,,  it  is  Impoisihle  to  inform  state  associations  of  the  agenda  one  month  prior  to 
;tiie  delegates*  meeting, 

'  Donald  Hackett  moved  the  a^Rtion  of  the  resoiution* 

WiJUla^  Searborough  secondedj  Motion  defeated* 

f^:C^76-7  was  read.  Discussion  of  this  resolution  centered  around  the  fact  that  the  cost  of 
cserviaing  cimplimentary  memberships  would  be  excessive  and  the  Association  is  not  in 
S^e  poiition  to  assume  that  liabiilty*  Donald  Rathbun  reminded  the  deiegates  that  students 
slready  have  a  50  percent  reduction  in  dues*  Thomas  LaClair  suggested  that  the  Execu- 
tive Board  take  the  resolution  under  consideration* 
.  Donald  Hacketi  moved  the  adoption  of  C-76-7, 

Thomas  Baldwin,  Wisconsin,  seconded*  Motion  defeated, 

C-76-B  was  read*  Alvin  Rudisill  stated  that  since  the  resolution  was  not  received  24 
hours  prior  to  the  House  of  Delegates  meeting  as  required  by  the  constitution,  C-'76^8 
could  not  be  considered.  William  Skelly,  Pennsylvania^  stated  that  it  was  submitted  24 
hours  in  advance*  Alvln  Rudisill  said  that  it  was  the  decision  of  the  chair  not  to  consider 
the  resolution  and  to  put  the  question  to  a  vote.  The  chair  was  overruled,  William  Skelly 
read  several  editorial  changes.  James  Mooney,  New  York,  said  that  the  Association  is 
Vflt  a  croiiroadSi  and  after  40  years  it  needs  to  reassess  the  Association's  relationship 
to  60*000  teachers*  He  suggested  an  indepth  study  (2  to  3  years)  at  an  estimated  cost  of 
2,000  to  3,000  dollars*  Charles  Earhart  said  that  the  newly  published  booklet  Industrial 
Arts:  A  jdeang  of  Preparing  Youth  to  Understand  and  Contribute  to  Our  Industrial- 
TechnologicalZSoeiety,  is  an  appropriate  vehicle  to  describe  the  Association's  intent* 
Donald  Hackett  m^ved  adoption  of  the  resolution. 

Charles  Heyl,  Massachusetts,  seconded.  Motion  defeated. 

Alvin  Rudisill  called  for  old  business.  There  was  none. 


He  then  called  for  new  business*  Etenald  Rathbun  told  the  delegates  that  NEA  had  accepted 
AIAA*s  application  for  nongovemance  affiliation  and  the  House  was  required  to  ratify  the 
affiliation.  (Appendix  D)  Laura  Lewis  moved  that  the  House  of  Delegates  ratify  the 
affiliation, 

William  King,  Ohio,  seconded*  Motion  passed* 

Vincent  Kutemeyer  presented  the  concept  paper  of  the  New  Orleans  1977  Conference 
Planning  Committee*  (Appendix  E)  He  moved  it  be  endorsed  as  presented  to  the  delegates 
on  April  21,  1976. 

Ciri  York  seconded  Motion  passed, 

Patterson  Falrchiidj  New  Mexico,  moved  that  in  order  to  eliminate  confusion  at  the  seat- 
ing of  delegates,  the  membership  count  to  determine  the  number  of  eligible  delegates 
should  be  taken  from  the  state  where  a  member  is  employed  and  not  from  the  state  where 
he  resides* 

Russell  Keeton,  South  Dakota,  geconded*  Motion  passed, 

Thurman  Stone,  Missouri,  moved  acceptance  of  the  Governor  of  Missouri's  proclamation 
to  proclaim  April  19  through  23,  1976,  ns  Industrial  Arts  Education  Week  in  Missouri T 
(Appendix  F) 

Dennis  Dirksen  seconded*  Motion  passed. 


The  meeting  adjourned  at  1 1;  10  a*m* 


li^n&idf  National  Assembly 


rroMiNUTfi 

SWimroi^ENT  RESOLUTIONS: 

^Ipfe'Appreeiarion  to  the  President. 

'y°BRBAS>^A^^  Industrial  Arts  Aaiociation, 

jVen  so  J^iberslly  of  his  time  and  his  talenti  and  has  e^chibited  an  outstanding  capacity 
^pHfelhlpj  and 

lEBE^i  the  Association  has  made  exemplary  progress  under  his  leadership^ 
gJEjiT^HERlIN"  RECORDED  that  the  Association,  through  its  memberihip,  officers 
jceeutive  Board,  expresiei  its  fullest  appreciation  .fo  him, 

?7^f^2  '  Appreciation  to  the  Conference  Comjnitteej  _tha_  Program  Committee  and  the 
^grimwand  Conferenca  Participants. 

i#||:^^|N.ASMyCH  as  the  38tfi  Annual  Conference  of  the  American  Industrial  Arts  Asao- 


« .^.ifii-^?MjP©^^JWe  through  the  direct*  dependable  and  efficient  service  of  great  numbers 
pm^tniirs  of  tilt  Association,  and 
^^INASMUCH^^s  the  conference  has  achieved  an  outstanding  level  of  success, 
^^^BE  IT^HEREIN  RECORDEDthataincereat  appreciations  are  expressed  to  Jim  Bensen, 
j^^jpA^tcHairma  Rich  Saemisch  and  Ervln  A,  Dennis,  general  cochairmen,  Co-^iit 

ge^^b^ti  of  conference  commitceea  and  to  all  the  teachers,  supervisors,  teacher  educat- 
^3ina  students  whose  cf^rta  in  total  produced  this  conference. 

^Ps  .  . Appreciation  to  the  SHIP. 

^  JONASMUGH  the  continuing  support  for  and  the  participation  in  the  conduct  of  the 
llm  Ahnuii  Conference  of  the  Association^  and 

ffijj^lN^  VlEW  of  the  excellence  of  this  year's  commercial  eKhibits  ai  a  feature  of  the 
ipiifarence^ 

K;  BE  IT  HEREIN  RECORDED  that  the  American  Industrial  Arts  Association  expresses 
iij  jippreclatlon  to  educational  eKhibitors  for  their  participation  in  the  1976  Conference* 

^r7fe4 '  Appreciation jg_the_ Teacher  Recogn ition  P  rogram . 

INASMUCH  as  the  Association  is  dedicated  to  encouraging  eKcellence  in  teachingi  and 
fe^;^.lNASN1UCH  as  its  program  of  recognition  of  outstanding  teachers  is  marked  with  in- 
ifaasing  excellence, 

|:l.BE  IT  HEREIN  RECORDED  that  expressions  of  appreciation  are  tendered  to  Frank 
fSckowsIci,  vice  president  for  Clasaroom  Teachers^  and liis  committee  for  their  contrlbu- 
Ion  in  the  conduct  and  promotion  of  this  program* 

Ji:  ^BE  IT  ALSO  RECORDED  that  appreciation  is  expressed  to  the  officers  and  members 
Imitate  associations  who  have  participated  in  the  teacher  recognition  program. 

k'Tj6-5    Appreciation  to  the  Executive  I3oard. 

^v,;  WHEREAS  Herbert  Bell*  vice  president  for  Industrial  Arts  Supervisori;  Laura  L. 
,awis,  vice  president  for  Classroom  Teachers;  Louis  Ecker,  vice  president  for  State 
kSfociation  Officers;  Walter  C,  Qrownj  vice  president  for  Teacher  Educators;  Wilbur  R, 
jlller,  vice  president  for  Elementary  School  Industrial  Arts;  Gary  R*  Gunning,  vice 
|eifdent  for  College  Students;  Lee  Carter,  president-elect;  and  Donald  F«  Hackett, 
^mediate  past  preaident*  have  all  given  liberaliy  of  their  time  and  talents  in  providing 
ptstanding  leadership  and  aervicep  and, 

^^WHEREAS"  the  Aasoclation  has  made  exemplary  progress  under  the  leadership  of 
lilt 'Executive  Board  membere* 

p.-BE  IT  HEREIN  RECORDED  that  the  Association  expresses  its  fullest  appreciation 

■  ^ 

:^75-6   ApprecitUgn  jg  th^^^^^^  the  State  of  Iowa, 

||]- IN  VIEW  of  his  support  for  induatriai  arts  and  the  1976  AIAA  Conference  held  in  Des- 
joineit  lowaf 

^BE  IT  HEREIN  RECOI^DED  that  the  Association  eKprcsses  its  appreciation  to  Gov- 
gfgr  Robert  D*  Ray  for  his  assistance  in  making  this  conference  a  success. 


h¥^^6^    Appreciation  to  the  Superintendent  of  Public  Initructiont 

BBCAUSE  the  progreia  of  Iriduatrlar  ar.ti  education  within  each  state  reflects  the 
^    philoioph^        efforts  of  the  Chief  School  Officer,  the  Association  expreiiei  Its  appre-  , 

..>;.ciation  to  the  Iowa  iuperintendent  of  Public  Instruction,  Robert  D.  Benton,  for  his  demon- 
hfeVstrat€d  support  of  Induitrial  arts  education  and  to  this  conference* 

p1;,:  YTHIS  APPRECIATION  IS  FURTHER  EXTENDED  to  Harold  Berryhill,  consultant  for  , 
^H'todui trial  Arts,  for  hli  cooperation  toward  this  conference  and  for  his  achievements 
I toward  the  inftprovement  of  industrial  arts  education  in  the  great  state  of  Iowa, 

A*76^8    Appreciation  to  the  Mayor  of  pes  Mgines. 

FOR  his  assistance  in  selecting  a  site  of  the  1976  AlAA  Conference  and  for  his  sup- 
port of  tiie  conference^ 

:  ;  .      BE  IT  RECOGNIZED  in  appreciation  to  Richard  E,  Olson,  mayor  of  Des  Moines,  that 
^    he  promoted  and  encouraged  the  success  of  the  conference. 

Appreciation  to  Personnel  of  the  Iowa  Industri    Arcs  Associations* 
THE  cooperation  of  Al  Sherick,  president,  Iowa  Induscrial  Education  Assoclationi  and 
members  of  the  association  in  preparation  for  and  co-hosting  the  38th  Annual  Industrial 
*  Arts  Association  Conference  is  recognised  as  a  major  factor  in  its  success  and  the  AlAA 
through  its  Executive  Board  and  membership  expresses  lis  sincere  appreciation, 

A-76-10    Appreciation  to_  Education  Personnel 

'  THE  success  of  the  38th  Annual  Conference  rests  in  large  measure  on  the  devotion 
and  contributions  of  the  personnel  of  public  schools  and  collegiate  institutions.  THE 
membership  of  the  AlAA  through  Its  Executive  Board  and  membership  expresses  thanks 
and  appreciation  for  their  contributions, 

A^76^ll    Appreciation  to  the  Public  Schools. 

INASMUCH  as  the  success  of  the  1976  Conference  was  insured  by  the  fullest  coopera^  3 
tion  of  Dwight  D,  Davis,  superintendent  of  Des  Moines  Public  Schools,  and  his  staff, 

BE  IT  HEREIN  RECORDED  that  the  officers  and  members  of  the  American  Industrial  .: 
Arts  Association  express  their  gratitude  for  their  assistance. 

A-76-12    Appreciation  to  the  National  Office. 

BECAUSE~of  the  vital  role  of  the  national  office  of  the  Association  In  the  effectiveness  ' 
of  the  service  to  the  Association  and  its  members,  appreciation  by  the  membership  and 
the  Executive  Board  is  herein  expressed  to  the  national  office  staff, 

A  WORD  of  special  commendation  is  expressed  for  the  work  of  Jim  Dixon  whose  ef^ 
forts  over  the  past  three  years  have  done  much  to  make  the  conferences  auccessfuL 

A-76=  1 3    Appreciation  to  Kenneth  W,_Bro^_4nd  Margaret  Brown 

WHERE  AS  Kenneth  W,  Brown,  former  Association  secretary-treasurer  serving  with- 
out remuneration  from  1953  through  1961,  organizer  of  the  American  Council  of  Industrial  . 
Arts  Supervisors,  outstanding  classroom  teacher,  supervisor,  university  professor,  ^ 
division  director,  and  author,  has  made  an  exemplary  contribution  in  leadership  and  serv- 
ice to  the  Association  as  well  as  to  the  profession,  and 

WHEREAS  his  wife,  Margaret  Browni  gave  unstintingly  of  her  time  and  talent  in  ^ 
maintaining  the  flledgling  national  office  in  her  kitchen, 

BE  IT  HEREIN  RECORDED  that  the  Association  expresses  its  fullest  appreciation 
to  them  at  the  time  of  his  retirement,  Z 

1 

~  APPINDIX  B  TO  MINUTBS  ^ 

STANDING  RESOLUTIONS^  J 

S-76-1  THE  AlAA  believes  that  excellence  in  the  classroom  is  the  foundation  of  a  good  .5 
education  system.  ^ 

THE  Association  therefore  supports  the  philosophy  that  only  properly  certified  in-  I 
dlviduals  be  permitted  to  teach  industrial  arts,  || 

THE  Association  further  seeks  the  abolishment  of  all  substandard  teaching  certificates; " 
currently  beinf  issued*  ^     ^  •  - 


iM  AiAA  brtlevei  that  program  and  Institution  accreditation  assures  the  con- 

seeremwtion  sgeneiei. 

^-AIAA  beliava  that  ^  ^^^^^^^  l^^^^ 
^^^.Wid  continuing  aw  development  of  the  industrial  arts  stuaent 

Ite^aiMJaMllege  levels, 
^|[ud#  Instruetlon  on  the  metric  lyetem  in  their  ciaises, 

^RtNDIX  C  TO  MINUTES 

IIrRENT  RESOLUTIONS; 

Cm-l    Recognition  of  ConEresBional  Suppo£t.  -ooDeratively  with  congres- 

iional  laaderi  to  ensure  that  federal  legislative  priorine^^^  supervision  of 

Mte  8  million  students  enrolled  m  industrial  arts  programB 

imroximately  60.000  Industrial  arts  teachejs,  ana  .  gtaff  have  been 

itipportlve  of  Industrial  arts  and  reflects  the  ^l^^j^^""'"/^  senate  and  House  educa- 

fetostrlal  arts  in  H.R.  12835  as  Introduced  on  March  29.  1976,  De 

WftWon-  by  Jim  Good.  New  York,  for  the  Legislative  Committee 

l^a-a  whereas:  f^^^^^l^fm'S^l'^S 

pitid  an  ongoing  membership  p™™"^"^"/^^  ^|n„ed  orianiEations  representing 


RESOLVED-    That  the  lQ7fi  77  ataa  .     «  ^' 

:     Of  Deleptca  an  AIAA  mSSip  du^^^l^^l^'J^^f ''—^-1  to  the  197?  House 

^  by 'I  homna  L5,  LaClnir,  New  York 

a™  'As.SS'^LJSerri;J*,ip^El^';n  of  «0  American  Industrial 

fortherevlBionofthe  AlA.A  ^  P"'!^"  of  making  recommendations 

said  cimS  to'thflSiSllfive  nc^Irdif fi^^  recommsndecon«titution  was  presented  by 

WHEREAS:,   At  the  Clne^nm,S°ci^f,S^^^:r;eS,'"u 'r'"'-'"^ 
proposed  constitutionnl  rovialon^  and  aMh^rn,',„-,r  «epnnue  hearmgs  were  held  on  said 

'"^vAis?"     As«e^,^":;„5t^s?;v^^s;  '"^--^^^ 

'^Salco^l  and  ij^e':^;:^^^,^^;^!:??,  l^a  '""'^^^  by 

mailbailorVtbSKSthnmerKS^^  «ubniJrred /„  March  of  1976  by 
of  obtaining  a  vote  of  the  met^bership  4d  Association  for  the  purpose 

,  Sim  muiif ;°:ix::fjiVsi?^',"^'''^'^n^"'  therefor 

of  the  new  constitution.  "^^'"""^"f -^''^  ^  nowjo.n  cogetlior  in  supporting  the  provisions 
^  l-urry  Wrigliirft'isconsln 

confelincS^'"'^  ^'^""'J  b°  ^"PPoned  by  those  attending  the 

e.eS||  .ScSl  ^Sn^^ngiS,le«:'S^"«  —  P--^y 

state  or  st«^  hosJIg  £f ^-^""-^       ''^  "  ■iahUity  to  the 

"'Sr  i-^F^t- -=tSn.t  u      -    ~  • 

'•"SSI?  =--'tf  ^SllEllS^S^^^      ----ion  to  the  co„= 
the  amount  of 's  doUa^'Slnni'^Inf'""  f ' '  '"°'"ber  ind^^^^^^ 

qbiigations  incurred  prior  to  and  durine  xhc  a^nuoT^tr'""  Committee  to  meet 

RESOLVED;  That  any  esnonsea  wA.hlv     1  ™"fcronce,  and  be  it  further 

""S^i^  ^•-J^'-^^.HK.cutive  SdfS  be'St^™'""  ""'^^^  ^iven  special 

are  mershall  be  r^?n^  o'thS'^IJ^^f.^"  Committee's- obligations 

KESOLVPn-    Thnf  -  f    ,        ■  -"^ ^nd  be  it  further 

resulting  from  the  conference  plaSk^m i^S^^livJS'       ^'^P°"'"t"«s  of  funds 

0-76-5    wiir-Kr  vt;      -ru  by  Carl  York,  Illinois 

Win.Ki.A..      The  cost  of  services  has  incrensed  in  all  areas  of  the  economy. 

these'nS^S  eo^S,  be  u  thSr"''^  ^o  keep  pace  with 

dues'fof^S,  ^-^^ 'oJe'nSf  o^'^v^^^  P™«i=nlity  Of  increasing  the 
dollars,  '  ^  ^  •  P^^^^^  «f  f^vc  ycnrn,  to  iin  amount  not  to  exceed  SO 

^  ^  by  Alien  namcj  Virginia 

QusineiiMJS^year'^'^  '-^'^'^  Heprc^entativc  Nationai  AsBembly  Annual  ' 

553  a 


IS  7    WHEREAS.    M.mb.r.Mp  i»  A.A*  .»  «  p.rc.n.  of       »»'  »»'«'>' 

|r  WHEREAS.  «.  .-t'S^r^n-^S'^^"'*"'* 

|^€pt  Mm  exsmination  of  purposes  ae  an  org 

P^lTOnslbliity,  ba  it  therefore  r^fr^mirtee  ba  orovided  the  audioritY  to  initiate 

^"Ies^ED^  «  ^^^S'^r^'^S^rpo'"  »nd  raaponsibUUles  of 
iSlA?'S^?SiaSoL"  by  EvereuN.  Israel.  Massachusens 


feeacher  Recognition  Program 


in  De8MoL.,lowo,  rt«  Teacher  He^^^^^^^^  p„,ented  him/her  with 

-  *  "  tS"  toUowlng  teochor.  .r^'-^'^^^fSamB  Arizona;  Richard  M.  Litda,  Calitor- 
Bemadoan  Showers,  Alabama-  John  b.  Jf^^^'^^  Connecticut-.  William  R.  Simpson, 
nia-  John  E.  Fl«her,  Colorado-,  John  A.  '^'"SroBe,  _   q       ,    ,jgnu,hi  Hlga,  Hawaii- 
Sa^m  D^nla  «•  Binder  Fl^ridj.  ^.^^B.^ailen.  Indiana;  Theodore  O. 

m^m;  J^t  siS  S-a.  J  j„^.^^|^e  ClUford  Pelndel. 

v"   ualah  S.  ChamberB,  Jr.,  ,V°"'''""r'HiSdS  Bar,kl^^^^^  L.a«y  S.  Anderson, 

.^assKhusetta;  John  P/rakis^  Mlchipn;  Edward b.^sk^M- ^^j^^^^^^.  l,  gimms. 

J^Ualsiippl;  F«d  Quum,  Miasoun;  ^P™!'  N^sL:  Now  Mexico;  Robert  N.  Jones, 
FHevadaj^arles  R.  Hothem,  New  Jersey^  W^hmV.^^sOT 

Kew  York-  Russell  W.  Harrett,  North  Carolma,  George  J.  s^^^     .  Oreion;  Paul  E. 

K  ^.'"Kmm  E.  King.  Ohio;  R.  ^-^^^^"S^f^  Dennis  A.  Schnabel.  Souft 
Matter.   Pennsylvania;  Thayer  N.  D°?°Jf"'  ''"o /mi.  Texas;  Gary  0.  Singleton  Utah; 

lH"^B-r •  N^,  ;;^sr,rc?i's  *"*" 

||iew»rt.  Nova  Scotia,  Canada, 

'       bod  • 


ERIC 


The  President's  Report,  1975.1976 

THe  YtAR  OF  RSORGANIZATION 

received  from  every  component  of  our  ABsoeinrlon  onthuaiaatic  support  I 

THt  AIAA  EXECUTIVt  DIRECTOR 

Committee  under  the  direction  of  f  "4  rLn       ««""ve  director  and  our  Legiaiatfv. 

THi  AIAA  EXECUTIVE  BOARD 

I!^ 'OSiS!^°fS'^"-^-'-  °^^he  following: 

DonaidF  Hacke„,pflst  preflident 
Lee  D.  Carter,  proflident-eleet 

L^ura  L/LjSS°SprSc^^tt?r,''' 

Walter  r  Hmiui     ■    president  for  Clasaroom  Tonchors 

HerKt^.^°  rv^"S''n'°'  '^"=''"  nducaS^ 



A.  Meetlngof  Marcli  27  i«7r 

1.  Crossroads  '76lffirtiF^~''"^^~^'^'^ 

2.  1975-76  budget  adjustments 

3.  National  office  staff  leave  policy 

s"  cl"iH  ''""i'"i"ee  linndL>ok 

S.  Constitution  revision  procedures 
5-  "f"f  of  nelegntes  resolutions 

7.  AlA.  State  Representativea..  Policies  and  Procedures 
52  -  ^  " 

5ti0 


feSV;  State  AiBsoclatlon  afflllUtlon  procedurei 
^*^l<),*  Gonf eretice  sUe  selection 
Ig^seimiatl  Conference  report 

ji^  ^^IA  A  Foundation 
>  Council  rtporti 


W^^^^^S  ot  JW^^nMj^^  mi       1976^ Temper  Arizona 
i^|l.vM€mb@rihip  promotion  and  procegsing 

Life  membarihip  reierve  imdy 
.=J^:S^Ue  of  AIAA  mtmberihlp  lists 
'  ?f4;^Al/teSA  Itemi 

AjAA  dues  coll^        by  affiliated  organization 
Ihiurancs  programs 

■  F^lnanelal  status  report 
.  Adyertiiing  in  AIAA  publications 
j  ''History  of  Induiirlgl  Arts"  ilide  project 

■  Constitution  revision 
rdonamittee  actlvittas 
1976^77  committee  han^Dook  approved 

^Cohference  propoeal  guidelines  approved 
Gonference  complimentary  room  policy 
Council  reports 

Asiociation  travel  expenia  policies 
Crossroads  '76  items 
AIAA  publications  editor  report 
AIAA  coordinator  of  profesiional  services  report 

filMgetingjOf  April  1ft  and  19.  1976  ^  l^s  Moines^  Iowa 
Report  on  constitution  ballot 
Life  membership  survey 

Wisconsin  State  and  Alabama  State  Association  af filiation 
Special  citation  ballot 

HoUi_e_Qf  Delegates  Policies  and  Procedures  Manual 
Membership  report 

1975-  76  budget  status  report 

1976-  77  budget 

State  Association  affiliation  procedures 
Report  on  committee  activitiei 
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||lf  AIAA  APMINISTRATIVE  COMMITTEE 

The  AIAA  Administrative  Committee  consiscs  of  the  president,  president-elect  and 
[imtdiate  past  president*  Tlie  committee  is  responFiiblc  for  directing  and  supervising 
ntttlbnal"office  operations  and  met  in  Washington,  D»C.j  on  September  8,  9  and  10,  1975. 
^|detailed  report  of  the  topics  discussed  and  actions  taken  at  this  meeting  is  included  in 
roiir  packet. 


pt  AIAA  CONSTITUTION 

ll \«The  new  constitution  of  the  American  Industrial  Arts  Association  has  been  approved 
i;^!  mail  vote  of  the  membership  and  will  become  effective  July  1,  1976,  The  new  con^ 
ffCiUbn  is  the  product  of  a  three- year  effort  by  an  80^ member  Constitution  Revision 
Sfifirtilttee  under  the  diroctlonof  Larry  Wrightand the  Executive  Board,  It  is  an  exceHent 


dDCumant  that  should  larve  the  Associfition  for  many  years^  but  at  the  same  time  provldei  ^ 
for  an  amendmant  procedure  which  can  be  activated  as  the  need  arises. 

COMMITTEE  ACTIVITIES 

The  committeea  of  the  Association  have  been  very  active  this  past  year  under  the 
capEble  and  effactive  leadership  of  President-elect  Lee  Carter*   A  detailed  report  of  - 
these  activities  is  included  in  this  packet.  One  of  the  most  effective  devices  utilized  for 
improving  communications  in  the  Association  this  past  year  was  the  Committeegram 
which  was  edited  by  Lee  Carter*     It  is  the  Intention  of  the  incoming  president-elect,  . 
Billy  MayeSj  to  continue  this  form  of  communication  during  the  forthcoming  yeai. 


MEMBERSHIP 

Membership  in  the  Association  increased  significantly  during  this  past  year  and  future 
membership  growth  potential  is  escellont.  The  eKecutive director  and  Membership  Com- 
mittee under  the  direction  of  Myron  Render  are  currently  finalizing  plans  for  an  even 
more  extensive  membership  drive  next  year, 

RESOLUTIONS  OF  THE  1975  REPRESENTATIVE  ASSEMBLY 

The  Executive  Board  took  the  following  actions  in  regard  to  current  resolutions 
pasied  at  the  1975  Representative  Assembly; 

C-75-1:  Constitution*  The  constitution  was  referred  to  the  president  for  review  and  ' 
the  Executive  Board  revised  and  approved  the  document  at  the  January  1976  Board  meet-  : 
ing*  It  was  subsequently  passed  by  the  membership  ballot. 

C-75=2:  Metrication.    This  resolution  was  referred  to  the  AI A  A  Publications  Com- 
mittee and  the  AlAA  editor  for  implementation. 

C-75-3:  Eliminating  sex  discrimination  in  Industrial  Arts,  This  resolution  was  pub-  ^ 
llshed  in  AlAA  publications  which  were  distributed  to  membership  throughout  the  U.S.  Jj 

C=75-4:    industrial  Arts  Clubs.    This  resolution  was  referred  to  Jim  Dixon,  AlAA  ^ 
coordinator  ^f  =pro f ess ional  serviceSj  for  the  development  of  appropriate  materials  for 
teacher  education  programs.  M 

C-75'^5:  Legislation*  This  resolution  was  referred  to  tlie  AlAA  Legislative  Com-" ^ 
mlttee  for  implementation*  "ii 

GOALS  FOR  COMING  YEAR  | 

It  has  been  the  policy  for  several  years  for  the  current  president  to  establish  Asso-  "4 
ciatlon  goals  for  the  coming  year.  However,  1  believe  that  the  achievement  of  projected 

goals  will  be  more  fully  realized  if  the  president-elect  establishes  those  goals  since  his  ^| 

leadership  will  guide  tliis  Association  beginning  at  the  close  of  this  conference,  Therf-  j 

fore.  President-elect  Lee  Carter  will  present  these  Association  goals  to  the  iiouse  of  t 

pelegates,  L'J 

IN  CONCLUSION  I 

It  has  been  a  very  good  yenr,  'I'he  AHSocintion  has  grown  in  number  of  members  and-| 
I  believe  in  the  quality  of  its  serviccR  nnd  leadership  influence.  Your  president  has  also  | 
grown  because  of  his  involvement  with  the  tiiou sands  of  dedicated  individuals  who  make  | 
this  Association  work. 
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